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EXECUTIVE SUMMARY

Investigation and remediation of the past-practice waste sites is processed according to
the terms set forth in the Hanford Federal Facility Agreement and Consent Order (Tri-Party
Agreement) (Ecology et al. 1989), initially signed in 1989 by the U.S. Department of
Energy, the U.S. Environmental Protection Agency (EPA) and the Washington State
Department of Ecology (Ecology). Since the Tri-Party Agreement was signed, studies have
been performed which indicate that the costs of completing investigations and remediation as
originally planned are very large and the time required for implementation could exceed the
deadline. For this reason, additional studies were undertaken to identify a faster and less
costly approach to achieving the cleanup objectives of the agreement. These studies resulted
in an alternate approach to Hanford remediation, referred to as "macroengineering," but
which was subsequently renamed “large-scale remediation” (LSR). In this approach,
remediation is conducted on a large scale (i.e., by aggregate area rather than by operable
unit) using conventional technologies and systems commonly employed in the construction
industries, but adapted to meet Hanford-specific objectives and conditions.

Following completion of the LSR conceptual studies, further evaluation was required
on the technical and economic feasibility of the LSR to consider it as an alternative for
source unit remediation. The 100 B/C Area was selected as the location to apply the large
scale source unit remediation because substantial waste site characterization data are available
for this area.

The 100 B/C remediation requires design of material handling, analytical, and
transportation systems. Soil and solid wastes removed from this area will be transported and
disposed of in a new Environmental Restoration Disposal Facility (ERDF) to be constructed
in the 200 Area. Design of the disposal facility for the excavated wastes is being handled as
a separate project.

The purpose of this report is to document the pre-design of the material handling and
transportation systems for the 100 B/C remediation. Design of analytical systems is not
within the scope of this report and is being performed concurrently in a separate project with
separate documentation. However, because there are mutual impacts, designs of both the
material handling/transportation and the analytical systems are closely coordinated and
integrated. -

‘This pre-design report serves as the basis for generating the final design/construction
documents (i.e., bid documents) for 100 B/C remediation. This pre-design phase is
structured to satisfy the remedial design requirements of Comprehensive Environmental
Response, Compensation and Liability Act (CERCLA) (preliminary design phase) as
specified in the guidance (EPA 1986).
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Objectives and Scope
The objectives of this project are to:

*  Develop all syétems, equipment, technologies and procedures, on a full scale,
for characterization, removal, conveyance, and transport of contaminated soil
and solid wastes derived from the past-practice waste sites.

e  Complete the remediation of all 100 B/C past-practice sites, included within
the defined project scope, within the specxﬁed time-frame (within six years
from start of construction activities).

The specific waste sites that are included within the scope of the pre-design consist of
the following:

e  Sixty-two past-practice waste sites in the 100 B/C Area as currently identified
in the Waste Information Data System (WIDS) database (DOE/RL 1988).

*  Buried reactor effluent pipelines between the 105 buildings and outfall
structures and associated contaminated soil from pipeline leaks.

In addition to these waste sites, the scope of the 100 B/C remediation includes other
structures or newly discovered waste sites and unplanned and/or unreported releases which
are not currently listed in the WIDS database and which are not addressed by other

programs.

Coordination With Other Programs

Successful completion of remedial activities in the 100 B/C Area will require
coordination with the following:

decontamination and decommissioning program
remedial investigation/feasibility study (RI/FS) programs
maintenance of active systems in the 100 B/C Area
ERDF

site services.

Remedial operations must coordinate with these activities to allow each program to
accomplish the desired goals without duplication of effort or undue interferences.

" Extent of Contamination

The 100 B/C remedial design requires estimation of the volume and depth of °
contaminated material to be removed. These estimates provide the basis for development of
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excavation methodologies, throughput, and interactions between adjacent sites and other
facilities. '

The estimate includes minimum, maximum, and probable volumes by type of waste
(soil, metal, concrete, and solid waste {i.e., non-metal compactible material]), and the
minimum, probable, and maximum depth of contamination. The estimates are divided in this
way to show the potential variability of the volumes with respect to the assumptions. The
100 B/C remedial system is designed for the probable case, with contingencies for handling
the maximum. The minimum case is presented as a lower bound to the volume estimate.
The probable volume is the most likely volume, based on available sampling data and
operations records. The maximum volume is the largest reasonable volume. For liquid
waste sites the difference between the probable and maximum volumes is directly related to
the difference between expected depth of contamination and groundwater.

Estimates of the extent of contamination within waste sites are based upon a
compilation of available data including:

historical photographs

information contained in the WIDS (DOE-RL 1988)

historical evaluations (e.g., Miller and Whalen 1987)

historical sampling and analysis resuits (e.g., Dorian and Richards 1978)
recently completed limited field investigations (LFI)

professional judgement where no data are available.

Results of these volume estimate show total in situ contaminated volumes as follows:

Minimum 0.5 million bank cubic yards (BCY)
Probable 1.6 million BCY
*  Maximum 2.7 million BCY.

About 60% of the probable volume (design basis) is contaminated material associated
with the retention basins.
Excavation Approach

The excavation strategy is influenced by the following considerations;

®  operational parameters for the equipment selected for excavation, demolition
and transportation of materials

. the methods employed for removal, monitoring, transport and pfocessing of
the excavated materials

®  design requirements for the excavation, access routes, spoil stockpiles and final
topography. .
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The excavation is performed using sufficient numbers of equipment systems to
complete remediation within five years from start of field operations. To determine the
number of systems necessary to complete the 100 B/C Area remediation, -the removal rates
and volumes are required. However, the removal rate 1s variable depending on the type of
material and the type of site.

Excavation or demolition rates differ according to the type of material being removed
and the excavation or demolition process involved. For example, structure demolition is
much slower on a cubic yard basis than soil excavation.

Sites are categorized into five types as follows:
¢  large sites - the 116-B-11 and 116-C-5 retention basin sites

* ' medium sites - all sites with excavated volumes > 5,000 loose cubic yards
(LCY) with exception of retention basins; includes pipelines and contaminated
soils associated with pipeline leaks; generally, "trench-type" sites

®  small sites - all small, pit type, excavations with excavated volumes <5,000
LCY (i.e., cribs and french drains) except sites with significant buried
structures (such as outfall structures)

. sites ;vith buried structures - sites with significant concrete or metal structures,
such as an outfall structure, septic tank, or parnally demolished ventilation
stack

. burial grounds - sites used for the disposal of solid Waste, including burn pits,
ash pits, and construction burial grounds.

Each of these material and/or site types requires a different mix of equipment and
.different excavation approaches to optimize efficiency and reduce waste volume. The
excavation approach is interdependent with the analytical approach and both must occur in
concert.

Excavation Methods

. Major excavation and demolition equipment are categorized into five operational
groups as foilows:

Group .
No. Eguipment Items
El  excavator (backhoe)
E2  bulldozer and wheel loader _
E3  excavator with grapple attachment; grapple sleeve or bucket is applied when
handling soil

ES-4
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E4  excavator with interchangeable demolition/processing attachments
ES  excavator with mobile shear and densifier attachments.

The excavation/demolition strategy for large sites (retention basins) is briefly
described as follows:

e basin fill is removed via the E3 equipment group with bucket attachment

e  concrete walls are demolished using the B4 group and either a hydraulic
hammer or pulverizer attachment

. steel walls are cut with the E5 shears
e  all materials are loaded with the E3 equipment

¢  soil beneath the basins is removed in one-foot lifts using the E2 and E1 groups
which work in tandem with a monitoring vehicle which guides the excavation

o the El excavator is used to remove and segregate materials in the fringe area
(a 10 ft band at the interface between the contaminated and clean zones)

e  the E2 group is used to construct ramps (10% grade) into the excavation.

Medium sites follow the same general approach as large sites. Overburden (clean
soil) is removed with the E2 group and moved either to a local spoil stockpile or to a central
spoil stockpile, Pipelines are uncovered with the El1 group; pipes are cut with the ES shears;
pipe sections are lifted with the E3 grapples; pipe sections are flattened with the ES densifier
attachment.

Small sites differ from medium sites in that excavation equipment operates from the
surface and does not enter the excavation. The excavation proceeds using the El excavator;
monitoring is conducted in tandem with a boom-mounted probe.

Sites with structures and burial grounds are excavated using the same types of
equipment described above; the specific approach is tailored for each type of site depending
upon the size or the site and the nature of the material to be excavated.

All excavations are constructed with 1.5/1 side slopes, the assumed excavation slope
angle for the material and the Occupational Health and Safety Administration (OSHA) slope
angle recommended for worker safety. Access ramps are constructed at 2 10% slope with
1,5/1 side slopes to provide access for haul trucks, Access ramps with a 20% slope are
constructed to the bottom of the small sites to provide access for the monitoring vehicle.



' WHC-SD-EN-DR-001, Rev. 0
Vol. ! )

Excavated Volumes

Based on the estimated volumes of contaminated material in each site and upon
estimates of clean material which must be excavated around the contamination, the following
estimates of excavated materials were generated. All values are given in LCY which
accounts for material swell as it is excavated.

e  total excavated material 3.6 million LCY
e total transported to ERDF 2.0 million LCY

e total clean material
stockpiled for backfill . 1.6 million LCY

Exc.avation Duration

The 100 B/C remedial system is designed to remediate the 100 B/C Area in five years
from start of field operations. Operations design bases are listed as follows:

e  The system will operate year-round for a total of 250 operating days.
e . Twenty-percent downtime or 50 days is assumed for weather delays.

. Operations for the demonstration phase (first year of operation) will occur in
one shift per day (total of 200 operating shifts in the first year).

e  Operations for the remediation phase (second year and beyond) will occur in
two shifts per day (total of 400 operating shifts per year).

e In the final (fifth) year, excavation operations will be conducted over two
shifts per day for the first six months of the year (total of 200 operating
shifts). The final six months is reserved for completion of site reclamation
and project closeout.

e  Each shift is eight hours; productive time is seven, 45 minute periods, with a
net production time of 5.25 hours per shift. Non-productive time is assumed
to be associated with clothing changes, breaks, safety meetings, and other
activities related to personnel safety and radiation protection.

Based on the above assumptions, over the five years given to complete this project,
there will be a total of 1,600 shifts worked or total of 8,400 productive hours worked.
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Excavation Sequencing and Production Rate

Development of a logical sequence of site excavations considers the. following
parameters: ‘ -

available equipment resources and load leveling

site type and complexity

duration of excavation activities required for each site type

learning curve and ramp up |

proximity of sites to each other

weather _
coordination with decontamination and decommissioning (D&D) program.

Based on the sequencing and load leveling, the resource requirements (number of
equipment units) are derived. Production (material generation) rates are estimated based on
the sequencing plan. Based on inspection of the variations in monthly production rates, a
. design rate of 3,900 L.CY/shift is established.

Material Transport

Transport systems include containers, container handlers, trucks which haul containers
to the container transfer area (railcar transfer) or to the clean stockpile, and rail systems
which haul containers to the ERDF.

The containers are constructed of steel and are all reusable. The container is
provided with a removable lid which is designed to prevent fugitive dust generation during
railcar transport. A gasketed end gate provides an opening over the entire end area of the
container such that contents can be fully discharged upon tilting the container. A gate latch
mechanism is provided on the container to allow remote operation from inside the truck cab.
Remotely operated locking attachments are provided on the bottom four corners of the
container to secure the container to the truck-trailer frame. Lifting attachments are provided
on the top four corners of the container to facilitate lifting by the container handler.
Maximum design gross weight (container and contents) is 50 tons. Size of the container is
nominally 8 ft in width, 20 ft in length, and 6 ft in height. Actual dimensions will be
specified based on the maximum design weight. When the lid is applied and the container is .
filled to capacity (maximum 90% by volume) the container gross weight will not exceed the
weight limit. A total of 130 containers are required.

Container systems are specified to conform to the substantive regulatory requirements
and to provide remote handling of containers in conformance with the principles of as low as
reasonably achievable (ALARA).

The design surface dose rate of the containers is 200 mrem/hr. A surface dose of
1 rem/hr is acceptable provided that operational controls are in place to ensure that exposure
to personnel is kept to acceptable levels. Containers exceeding 1 rem/hr surface dose rate

a

© ES-7
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may be approved for shipment on a case-by-case basis. Container dose rates are monitored
at the container surveying station.

Highway-type tractor/trailer trucks, similar to those used in the Uranium Mill Tailings
Remedial Action (UMTRA) Grand Junction project, were selected for the preliminary design
for transporting containers within the 100 B/C Area. Twenty ttucks are required. The
trailer frame provides attachments for lock-down of the containers, for remote operation of
the container locking mechanism (from inside the truck cab) and for remote operation of the
container latch mechanism. A tilt cylinder, actuated from inside the cab, is provided for
emptying the contents of the container.

Trucks haul material from the excavation to the container transfer area via a network
of access and haul roads. Haul roads are constructed by improving existing roads and
building new roadways. Haul roads are constructed with a well-graded gravel top course
stabilized with a binding agent. Access roads consist of graded pathways connecting the
excavations and the haul roads.

Commercially available container handlers (2) are provided to transfer containers on
and off trucks and rail cars. :

The container transfer area is the point at which loaded containers are off-loaded from
trucks to rail cars and empty containers are transferred from rail cars to trucks. This area
also provides interim storage of containers, should storage be necessary. This area also
provides storage of spare containers which are available to handle peak loading conditions.
The area is located at the site of an existing switch (Audrey switch). Two sidings are
provided to accommodate two trains at a time: one train of cars being loaded with filled
containers and off-loaded of empty containers and one train of cars arriving from ERDF as
the first is completing loading operations.

The rail system utilizes existing track from the Audrey switch to the Susie switch.
Additional track is required for a route into the ERDF. The rail system in the vicinity of the
Audrey switch requires upgrade to meet Class 3 standards allowing operating speeds of up to
40 mph for freight trains.

Based on the design rate and container cycle times, the rail system is required to
handle 108 containers per shift. The rail system is sized to provide three trains of 15 rail
cars each for a total of 45 cars. Each car accommodates two containers. To meet the
required rate, a train schedule is specified which projects five train loads per shift round trip.
This rate accommodates transport of 150 containers per shift.

A 200 ton, 3,800 horsepower locomotive provides a one-way cycle time of 30
minutes from the Audrey switch'to the ERDF. Sixty used railcars have recently been
acquired by DOE-Richland Operations Office (RL) from the U.S. Army. It is intended that
these railcars be modified for use in Hanford site remediation programs. Each six axle
flatcar is rated at a 100 ton capacity. Modification includes replacement of wood decking
with metal and installation of brackets for securing containers.
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Equipment Decontamination
Spread of contamination is minimized at the excavation site in three ways:
e  Dust suppression is provided to control airborne contamination.

e  Containers and trucks are designed with a minimum of horizontal surfaces
where contaminated material can deposit.

. Excessive amounts of material on the exterior 'of the container or truck is
manually removed prior to leaving the excavation site.

. The equipment decontamination facility provides additional measures to ensure that
the permissible limits are achieved for on-site shipments of containers. The facility also
provides periodic cleaning of excavation equipment such as excavators and loaders.

The equipment decontamination facility includes a primary system consisting of an
automated spray wash system, collection basins, and wastewater treatment. The automated
spray wash system is used for routine container decontamination. A secondary system
consists of a portable spray wash unit. The secondary system is availabie for non-routine or
emergency use and to decontaminate excavation equipment. A structure encloses the
automated system to prevent wind entrainment of contaminated spray.

Both the automated and the manual wash systems are set on separate concrete slabs
which drain into a collection basin. Water from the collection basin is pumped to a water
treatment system to remove solids, Capability is provided to recycle the clarified wash
water, aithough it is intended that the water be routinely pumped to tanker trucks and used at
the excavation sites for dust control. Capability is provided to periodically remove solids
which settle out in the collection basin sump and wastewater treatment system. Solids are
removed as a slurry into a vacuum truck. Vacuum truck solids are hauled to the ERDF.

Following decontamination, containers are surveyed (wipe tested) to assess the
effectiveness of decontamination and to ensure that there is a low probability for spread of
removable contamination during container rail transport. Two container survey stations are
provided. Dose rates are first measured by stationary instruments located at a 10 ft distance
from both sides of the container. The trucks are then parked next to the survey shelter for
wipe sampling. Containers passing the wipe survey go directly to the container transfer area.
Containers failing the wipe survey are routed through the container decontamination station
for a more aggressive decontamination and surveyed again upon exit.

Dust Suppression
Water is applied to the active excavation face and at each point of emission (e.g.,
dumping of soil into a container). Water is also applied to control fugitive dusts on access

ramps and haul roads. Water is supplied to each excavation site by water trucks. The water
trucks are filled at the equipment decontamination station. A crusting agent is applied to ail
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active excavations at the beginning of the off-shift to stabilize the disturbed surfaces
overnight and on weekends. Active dumping areas of the clean soil stockpiles are stabilized
by water application during on-shift hours. The stockpiles are stabilized with a continuous
irrigation sprinkler. On the off-shift, the freshly deposited spoils are stabilized by application
of a crusting agent.

Analytical System

The analytical system as applied to remediation of the 100 B/C Area consists of the
following elements: . )

site contamination conceptual model

pre-excavation monitoring and analysis

excavation monitoring and analysis

container monitoring and analysis (classification structure)
final site closure monitoring and analysis.

Details of the analytical plan are described separately in the 100 B/C analytical
program plan which is being issued as a companion document to this preliminary design
report (WHC 1993d).

The site contamination conceptual model provides a site-specific model of the nature
and extent of contamination within a waste site based upon process knowledge and prior
characterization data. Using these data, the initial estimates of waste volumes and classes are
made and the excavation strategy is developed. The model is continuously refined based
upon data collected from both pre-excavation and excavation monitoring.

The location of the site must.be known with some degree of certainty to begin
excavation. Because the level of confidence among sites in the 100 B/C Area is highly
variable, some sites require pre-excavation monitoring to locate the site adequately. The site
location system uses non-intrusive sensing techniques to define the location of wastes sites
whose locations are not known with sufficient accuracy to initiate excavation. Non-intrusive
sensing consists of: large area scans from aircraft using geophysical imaging techniques and
ground penetrating radar scans. Overburden gridding (test trenches dug in a grid pattern) is
used if all other techniques fail to locate the site.

The excavation monitoring system is used to measure the contaminant levels on the
surface to ensure that contamination is not present on the surface. The excavation
monitoring detectors are platform mounted and can either be operated from all-terrain
vehicles which travel over the excavated surfaces or operated from hydraulic booms for
access in areas where the all-terrain vehicle cannot travel. The excavation monitoring system
consists of on-line field monitoring instrumentation coupled with near-real time (i.e., less
than two hour turnaround time) on-site laboratory analyses.

On-site laboratory analytical methods and operating procedures are designed to
achieve two levels of sample turnaround: near-real-time sample turnaround (i.e., two hours
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or less for analyses needed to guide excavation and waste classification operations and longer
turnaround times {24 hours or greater] for QA and site closure samples).

The excavation monitoring system is capable of identifying the approximate
contamination boundaries within a waste site as excavation proceeds. However, to minimize
the amount of clean material misidentified as contaminated, all material within about 5 ft (on
cither side) of the contamination boundary (referred to as the fringe area) is subjected to
additional monitoring at the classification structure. The classification structure employs the
same contaminant detection methods as the in situ system except that for radionuclide
detection, more sensitive detectors are used to provide higher resolution. The classification
structure provides an array of stationary detectors which monitor the container contents as
the truck is driven through the station. At the same time the container contents are being
counted with the. detectors, a grab sample is collected. Grab samples are necessary for QA
analysis and for fringe material which potentially contains contaminants such as organics or
transuranic constituents. The grab sample is sent to the on-site laboratory for analysis and
the results are recorded in the data acquisition system.

After excavation monitoring.and field analysis indicate that the waste site is no longer
contaminated, the site closure monitoring is performed. Closure monitoring is similar to the
excavation monitoring methods employed during excavation except that higher resolution
detectors and longer counting times are used to lower detection limits and improve accuracy.
The in situ measurements are obtained over a denser sampling grid to ensure that thesite
meets the closure criteria and the number of grab samples obtained for laboratory analyses to
confirm contaminant levels is sufficient to provide a 95% confidence that the cleanup levels
have been achieved.

The on-site laboratory analysis consists of identification and quantification of all site
contaminants of concern (COC). These analyses are performed to meet contract laboratory
program (CLP) equivalency to ensure that an accurate and defensible record of site
conditions is obtained.

If closure monitoring and analysis indicate that cleanup levels have not been achieved,
additional excavation is conducted to remove the remaining contamination, if such removal is
possible. If not possible, then further action is deferred pending additional evaluation and
consuitation with the regulatory agencies.

Sl;pport Facilities

The office complex is provided on-site to support the 100 B/C remediation activities.
The office complex consists of office trailers and trailers which house change facilities for
both male and fernale operations personnel. Trailers are also provided to house a lunch
room, medic/first aid station, and the data acquisition system. The remainder of the area is
designated for personnel! parking.

Office facilities include a change trailer located in the office complex where shift
workers change into work clothes. Two personnel decontamination trailers are provided, one
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near the office area and one on the west side of the 100 B/C exclusion area for changing into
and out of radiation protection clothing.

Equipment such as haul trucks, idle excavation equipment, containers, and
. miscellaneous parts and equipment are staged in a graded and compacted equipment staging
area located east of the 105-B Reactor Building. All haul trucks and mobile equipment not
assigned to specific excavations are parked in this area during the off-shift hours. Haul
trucks, water trucks, the fuel truck, and maintenance vehicles are serviced on a routine basis
at the equipment staging area. Heavy equipment used in excavation, reclamation, and road
maintenance are typically maintained at the site of their operations.
Off-Site Support Services
Off-site support services are defined as those which are not provided from within the
100 B/C Area, i.e., are provided by other entities or organizations at other Hanford locations

or are provided from entities outside of Hanford. These off-site services are listed as
follows:

e  emergency and security - fire protection, medical services, security monitoring
¢  communications - telephone, mail, radio, computer
. maintenance - rail facility, transport vehicle, field instruments

. sanitation - janitorial, refuse, portable toilets, non-contaminated sanitary waste
removal, laundry

. miscellaneous - mask/small equipment decontamination, training, dosimetry,

office supplies, utilities, accounting, procurement, human resources.
Utilities
The site utilities include:

o water and wastewater systems
- potable water supply consisting of raw water filters and a chlorinator
- sanitary wastewater holding tanks
- equipment decontaminaéion facility water supply and wastewater

treatment systems consisting of raw water supply from the export water

line and settling tanks to clarify wastewater from the decontamination
~ system ' '
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. electrical power tie-ins and new distribution stations

e telephone/computer utilities consisting of new fiber optic lines.

Site Reclamation and Closure

After the waste sites are closed, they are backfilled and the sites regraded or
recontoured and revegetated.

The total void space produced by the excavation is approximately 4.2 million LCY,
However, the final grading will require about 3.2 million LCY of backfill. Backfill stored
in on-site stockpiles will supply about 2.2 million LCY, leaving a shortfall of about 1.0
million LCY. The available fill is used to backfill the smaller sites as a first priority. The
fill shortfall is made up during reclamation of the large sites and burial grounds by regrading
material close to these excavations in a cut-and-fill type operation to obtain the necessary
amount of cover. A number of pre-exxstmg spoil piles, generated during construction
activities, are used in this operation. Final site contours closely follow original topography
or topographic features typical of the geographic setting of the area.

Backfilling is accomplished by replacing excavated material in lifts and compacting to
minimize the amount of potential subsidence. Compaction requirements depend on the
material properties. The target density and moisture content for backfill should be near that
of the surrounding undisturbed material.

Expandability

Because of the uncertainties which exist with regard to areal extent of contamination,
it is possible that the actual volumes to be removed are greater than the probable volumes
estimated. Actual volumes will not be known until sites are excavated. Thus the de31gn
must provide contingencies for expandability. These contingencies are incorporated in two
ways:

e  providing excess capacity or capability in the specification of equipment
systems and facilities, i.e., providing some degree of "overdesign” to allow
productivity increases without adding new systems

e  providing sufficient space such that additional equipment or facilities can be
added at a later date if needed.

Contingencies for expandablhty which have been incorporated into the baseline design
are listed briefly as follows:

~ & Design excavation rates are 62% greater than the average required for a five
year operation,
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Equipment cycle times are conservatively specified by assuming difficult
excavation conditions and delays.

A labor productivity of 5.25 hours per shift is assumed; this can be increased
by adding relief workers.

The operating schedule assumes two shifts, five days per week; additional
operating time can be achieve by increasing to a three or four shift operation.

Spare containers, container handlers, and locomotives are provided.

Spoil stockpile areas are oversized; plot space is reserved for expansion of
piles; pile storage can also be increased by increasing pile height.

The classification structure includes a spare bay.
The decontamination facility is expandable by adding portable washing units.

All on-site support facilities are provided in trailers; expandability is achieved
by adding additional trailer units.

Additional Work

Additional data needs and/or evaluations are identified which should be performed
prior to or during the definitive design phase. These are briefly listed as follows:

perform a cultural resources review

conduct an area wildlife survey

collect additional soil properties data

conduct additional site walks and site surveying
coordinate with D&D activities to assure compatibility

‘refine the excavation sequencing plan

develop a reclamation sequencing plan

evaluate soil backhaul from ERDF as an option to recontouring
further evaluate active system interferences

evaluate container decontamination alternatives

complete container safety analysis

evaluate optimized container surveying approaches
evaluate need for vehicle air supply

evaluate waste treatment requirements

define specific utility tie-in points

define site closure standards and verification requirements
verify availability of site services.
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Cost Estimate

" “The cost estimate for the 100 B/C remediation project includes all capital and
operating and maintenance costs associated with the material handling and transport systems.
The estimate does not include costs associated with the analytical system (including

equipment, field and laboratory personnel and analytical operating costs) and disposal of
waste at the ERDF.

The estimate is prepared using the Micro-Computer-Aided Cost Estimating System
developed by the U.S. Army Corps of Engineers.

The general approach to the cost estimate assumes:
] All mobile equipment (excavation equipment and haul trucks) are procured on
a lease to own basis such that payments are distributed over the years that the

equipment is required.

e  Field operations are subcontracted; operating costs are paid only for work
performed and for downtime due to weather delays and training.

e All costs are reported in third quarter 1993 dollars.
®»  No escalation or contingency factors are added.
e  Estimate accuracy is judged to be +15%.

Total estimated cost for the project is $144.6 million or about $73/LCY of
contaminated material removed from the 100 B/C Area and transported to the ERDF.

Project Schedule

The project schedule defines major tasks and durations for all activities associated
with the material handling and transport system operations. The project schedule begins at
vendor receipt of purchase orders for long-lead equipment items. This project start date is
June, 1995. The schedule ends at the completion of final closure. This projected date is
December, 2001. ' :

Conclusions and Recommendations

Based upon the design analysis, it is concluded that the 100 B/C remedial design
approach is viable, provides a high degree of worker safety, and ensures long term protection
of human health and the environment as a result of removing sources of contamination from

within the vadose zone of the 100 B/C Area. This approach provides:

e  an engineered "cradle to grave" approach to site remediation
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° integration of remedial actions with existing programs

¢  elimination of costly and time-consuming site investigations through
application of the observation approach.

Based upon the cost analysis, it is concluded that the LSR approach is cost effective.
Systems and methods employed are based on current technologies; material handling and
transport equipment are readily available commercially. Cost savings are achieved as a
result of economy of scale, i.c., unit costs are reduced by using large-scale equipment and by
conducting operations in a manner which emphasizes productivity, efficiency, and safety.

Use of the observation approach to site remediation allows focusing of-dollars to
cleanup rather than investigation. Cleanup of a single area accelerates the timetable for site
release and return of the land for other uses. -

While LSR is not the only approach to site remediation, it is the only approach which

has advanced to the level of design definition provided in this report. Further design work
and decision documentation are required before the 100 B/C project can be implemented.
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ACRONYMS

" Atomic Energy Commission - General Electric

as low as reasonably achievable

American National Standards Institute
American Society of Mechanical Engineers
bank cubic yards

Comprehensive Environmental Response, Compensation and Liability Act
Code of Federal Regulations :
Contract Laboratory Program

contaminants of concern

decontamination and decommissioning

U.S. Department of Energy

U.S. Department of Energy, Richland Operations Office
Department of Transportation

data quality objective

Decommissioning and RCRA Closure Program
Washington State Department of Ecology
Emergency Medical Technician

U.S. Environmental Protection Agency
environmental restoration

expedited response action

Environmental Restoration Disposal Facility
flame ionization detector

field team leader

fiscal year

gas chromatography/mass spectroscopy
ground penetrating radar

global positioning system

Hanford Cultural Resources Laboratory
high efficiency particulate air

Hanford Local Area Network

health physics

health physics technician

interim remedial measure

interim record of decision

infrared thermography

local area network

loose cubic yards

limited field investigation

low specific activity

. large-scale remediation

multi-channel analyzer .
micro-computer-aided cost estimating system
sodium iodide
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ACRONYMS (cont)

NHPA National Historic Preservation Act

NQA nuclear quality assurance

o&M operating and maintenance

OSHA Occupational Health and Safety Administration
PID photoionization detector

PO purchase order

PPE personnel protective equipment

PSAR Preliminary Safety Analysis Report

PSE preliminary safety evaluation

QAPjP Quality Assurance Project Plan

QA/QC quality assurance/quality control

RCRA Resource Conservation and Recovery Act
RI/FS remedial investigation/feasibility study
ROD Record of Decision

SEP safety evaluation for packaging’

§SO site safety officer

Tri-Party

Agreement Hanford Federal Facility Agreement and Consent Order
TRU transuranic
UMTRA Uranium Mill Tailings Remedial Action
WHC Westinghouse Hanford Company
WIDS Waste Information Data System
XRF X-ray fluorescence
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1.0 INTRODUCTION

From 1943 until 1990, the primary mission of the Hanford Site (Hanford) was to
produce nuclear materials for the nation’s defense. Waste disposal activities associated with
this mission resulted in the creatior of more than 1,000 past-practice waste sites. The
remediation of these sites forms the Hanford Environmental Restoration Project, a Major
Systems Acquisition funded by the U.S. Department of Energy (DOE). Remediation of these
' sites, which have been grouped into operable units, is governed by either the Comprehensive
Environmental Response, Compensation and Liability Act (CERCLA) or the Resource
Conservation and Recovery Act (RCRA)!. The waste sites are contaminated with either
radioactive constituents, chemical constituents or combinations of both. Contamination from
some of these sites has migrated into portions of the Hanford groundwater.

Investigation and remediation of the past-practice waste sites is processed according to
the terms set forth in the Hanford Federal Facility Agreement and Consent Order (Tri-Party
Agreement) (Ecology et al. 1989), initially signed in 1989 by the DOE, the U.S.
Environmental Protection Agency (EPA) and the Washington State Department of Ecology
(Ecology). This agreement grouped the waste sites into 78 operable units, each of which was
to-be investigated and remediated separately under either the CERCLA or RCRA programs,
depending upon the designation of the operable unit. Currently a major milestone of the

Tri-Party Agreement calls for completion of remediation at all past-practice operable units by
the year 2018.

Since the Tri-Party Agreement was signed, studies have been performed which
indicate that the costs of completing investigations and remediation as planned are very large
and the time required for implementation could exceed, the deadline. For this reason,
additional studies were undertaken to identify a faster and less costly approach to achieving
the cleanup objectives of the agreement. These studies resulted in an alternate approach to
Hanford remediation, referred to as "macroengineering," but which was subseguently
renamed "large-scale remediation” (LSR). In this approach, remediation is conducted on a
large scale, i.e., by aggregate area rather than by operable unit, using conventional ’
techniques commonly employed in the construction industries, but adapted tc meet Hanford-
specific objectives and conditions. A principal advantage of the LSR concep: is the use of
concurrent site and waste characterization, i.e., characterization applied as the waste removal
proceeds. This avoids the need for much of the time-consuming and costly pre-
characterization investigations. The conceptual studies which define the LSR approach for
- both source unit and groundwater remediation as well as waste disposal are documented in a
five volume report entitied Hanford Past-Practice Site Cleanup and Restoration Conceptual
Study (WHC 1991a-e). The results of the studies indicate that a large scale approach offers
potentially significant cost and schedule advantages to the overall cleanup program and
should be pursued as a preferred approach.

Following completion of the conceptual 'studies, further eviluation was required on
the technical and economic feasibility of the LSR to consider it as an alternative for source

' As specified in the Tri-Party Agrcement, "Integration of RCRA and CERCLA."
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unit remediation. The 100 B/C Area (see Figure 1-1) was selected as the location to apply
the LSR concept source unit remediation because substantial waste site characterization data
are available for this area. The 100 B/C Area is designated under the Tri-Party Agreement
as a CERCLA past-practice area. In the Tri-Party Agreement, the 100 B/C Area is
subdivided into three operable units: two source operable units (100-BC-1, 2) and one
groundwater operable unit (100-BC-5). The EPA is the lead regulatory agency for oversight
of this area.

The 100 B/C remedial design will require design of material handling, analytical, and
transportation systems. Soil and solid wastes removed from this area will be transported and
disposed of in a new engineered disposal site to be constructed in the 200 Area. Design of
the disposal facility for the excavated wastes is being handled as a separate project. All
systems and facilities will be designed concurrently. The basis for this pre-design report is
contained in the 100 B/C Area Environmental Restoration Pre-Design Guidance Document
(WHC 1993a).

This pre-design report will serve as the basis for generating the final
design/construction documents (i.e., bid documents) for 100 B/C remediation. This
pre-design phase is structured to satisfy the remedial design requirements of CERCLA
(preliminary design phase) as specified in the guidance (EPA 1986).
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2.0 PROJECT DESCRIPTION

The purpose and scope of the project and the pre;design effort are described in
Section 2.1 below. Section 2.2 summarizes the results of previous engineering studies which
form the basis for development of the pre-design guidance document and for this pre-design
effort.

2.1 PURPOSE AND SCOPE
The objectives of this project are to:

e  Develop all systems, equipment, technologies and procedures, on a full scale,
for characterization, removal, conveyance, and transport of contaminated soil
and solid wastes derived from the past-practice waste sites.

¢  Complete the remediation of all 100 B/C past-practice sites, included within
the defined project scope, within the specified time-frame (within six years
from start of construction activities).

The systems developed as a result of the 100 B/C remedial design may be refined for
sitewide use based on information gathered in this initial implementation phase.

The purpose of this report is to document the pre-design of the material handling and
transportation systems for this 100 B/C remedial alternative. Design of analytical systems is
not within.the scope of this report and is being performed concurrently in a separate project
. with separate documentation. However, because there are mutual impacts, designs of both
the material handling/transportation and the analytical systems are closely coordinated and
integrated.

The 100 B/C Area covers approximately three square kilometers (1.1 sq. miles). The
specific waste sites that are included within the scope of the pre-design are listed in Table 2-1
and consist of the following:

. Sixty-one past-practice waste sites in the 100 B/C Area as currently identified
in the Waste Information Data System (WIDS) database (DOE/RL 1988).

e  Buried reactor effluent pipelines between the 105 buildings and outfall
structures and associated contaminated soil from pipeline leaks.

In addition to these waste sites, the scope of the 100 B/C remediation includes other
structures or newly discovered waste sites and unplanned and/or unreported releases which
are not currently listed in the WIDS database and which are not addressed by other
programs. The following list presents waste sources which are excluded from this study:
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. portions of effluent pipelines extending into the river from the outlet
connection of the outfall structure; these river pipelines will be handled by the,
decontamination and decommissioning (D&D) program

o all facilities, buildings, structures, or other systems which are or will be |
addressed by other programs such as D&D

®  existing active systems such as the water treatment facilities and associated

pipelines
*  groundwater remediation including the associated aquifer sediments
*  river sediments. |
The pre-design is divided into three major elements:

1. Design and analysis - Describes existing site conditions, refines estimates of
waste volume, evaluates alternatives for excavation sequencing, and describes
required systems and site improvements for the recommended sequence.

2. Engineering drawings - Provides plans, profiles, flowsheets, and activity
diagrams delineating site improvements, activities, and systems associated with
material handling and analysis.

3. Ancillary design - Describes designs for all ancillary systems including
decontamination facilities, waste shipping containers, maintenance shops, and
' site restoration systems; provides an itemized cost estimate and schedule,
describes approaches for expandability.

2.2 PREVIOUS ENGINEERING STUDIES

In 1990, a series of studies was initiated by Westinghouse Hanford Company (WHC)
to define LSR concepts for Hanford soil and groundwater contamination. In 1991, a more
formal conceptual study was performed by a multi-contractor team under WHC direction.
This study, which was at the time referred to as the "macroengineering” study, was -
documented in a five volume report (WHC 1991a-e). Of the five volume set, the summary
report Hanford Past-Practice Site Cleanup and Restoration Conceptual Study, Integrated
Study and Summary (WHC 1991a), provided an overview and summary of the separate study
reports for the 100, 200, and 300 Areas and for groundwater cieanup. The 200 Area report
(WHC 1991c) also included studies of waste disposal. The 100 Area report entitled 700
Area Past-Practice Site Cleanup and Restoration Conceptual Study (WHC 1991b) defined
and evaluated LSR concepts for Hanford’s nine reactor sites. The information produced in
this study is the basis for the pre-design guidance for this 100 B/C Area remedial alternative
(WHC 1993a). Because the 100 Area conceptual study supports the pre-design effort for 100
B/C remediation, key results have been extracted and are summarized in Appendix A.
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Table 2-1 100 B/C Waste Sites (page 1 of 2)

116-B-1 107-B Liquid Waste Disposal Trench
116-B-2 105-B Fuel Storage Basin Trench : "
116-B-3 105-B Pluto Crib , , "
I 116-B-4 105-B Dummy Decontamination French Drain, 105-B Dummy Decontamination Disposs! Crib I

116-B-§ 108-B Crib

116-B-6A 111-B Crib No. 1, 116-B-§-1

116-B-6B 111-B Crib No. 2, 116-B-6-2
116-B-7 1904-B1 Omfall Structure
116-B-9 104-B-2 French Drain

116-B-10 108-B Dry Well Quench Tank

116-B-11 107-B Retention Basin

116-B-12 117-B Crib _ . fl
116-B-13 107-B South Sludge Trench "
116-B-14 107-B North Sludge Trench ||
116-B-15 105-B Fuel Storage Basin Cleanout Percolation Pit, 105-B Pond "
116-B-16 111-B Fuel Examination Tank
116-C-] 107-C Liquid Waste Disposal Trench

116-C-2A 105-C Pluto Crib, 116-C-2

116-C-2B 105-C Plute Crib Pump Station, 116-C-2-1

116-C-2C 105-C Piul;: Crib Sand Filter, [16-C-2-2 '
116-C-3 105-C Chemical Waste Tanks "
116-C-5 107-C Retention Basin ll
116-C-6 105-C Fuel Stormge Basin Cleanout Percolation Pit. 105-C Pond
118-B-1 105-B Burial Ground
118-B-2 Construction Burial Ground No. |
118-8-3 Construction Burial Ground No.2 ) ’ . "
118-B-4 105-B Spacer Burial Ground
118-B-§ Balt 3X Burial Ground "
118-B-6 i 108-B Solid Waste Burial Ground “
118-B-7 111-B Solid Waste Burial Site

"118-B-10 Salid Waste Pit
113-C-1 105-C Burial Ground

2T-1a
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Table 2-1 100 B/C Waste Sites (page_ 20f2)

Site Name
105-C Bail Storage Tank

I 118-C4 105-C Horizontal Control Rod Storege Cave
H 120-B-1 105-B Battery Acid Sump .

126-B-1 184-B Powor House Ash Pit, 188-B Ash Disposal Area’

126-B-2 183-B Cloarwells, Demolition and Inert Landfill

126-B-3 184-B Coal Pit, Demodition and Inent Landfill

126-B-4 B Area Brine and Salt Dilusion Pits N il

128.B-1 100 B/C Buening Pit, 100-8B Burning Pit

128.B-2 100-B Buen Pit #2, Sand Blast Disposal Fit

128-B-3 100-B Dump Sits, Coal Ash and Demolition Waste Sits

128-C-1 100-C Bumning Pit
i 132-B-1 108-B Tritium Separation Facility, Aluminum Process Tube Examination Facility
" 132.B.3 108-B Ventilation Exhaust Stack

132-B-4 117-B Filter Building, Exhaust Air Filter Building

132-B-5 115-B/C Inert Gas Revirculation Facility

132-B-6 116-B-8, 1904-B2 Qutfsil Structure

132-C-1 116-C, 105-C Reaclor Exhaust Stack

132-C-2 116-C-4, 1904-C Outfail Structure

132-C-3 117-C Filter Building

1607-B1 124-B-1, 1607-Bl Sanitary Sewer System

1607-B3 124-B-3, 1607-B3 Sanitary Sewer System
i 1607-B5 124-8-5, 1607-B4 Sanitary Sewer System, 1607-B5 Sanitary Sewer System
" 1607-B7 124-B-7, 1607-B7 Sanitary Sewer System
“ 1607-88 124-C-2, 1607-B8 Sanitary Sewer System

1607-B9 124-C-3, 1607-B9 Sanitary Sewer System

1607-B10 1607-B10 Sanitary Sewer System

1607-B11 1607-B11 Sanitary Sewer System

PIPELINES Effluent lines from the reactors to the retention basins and from the retention basins to the outfall
siructures.
600-33 105-C Reactor Test Loop Bunial Site
600-34 100-B Bailed Tumbleweed Disposal Site

2T-1b
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3.0 EXISTING CONDITIONS

This section provides a description of the 100 B/C Area facilities and waste sites,
including a brief history of activities conducted at the site, and current physical
characteristics. Appendix B provides a list of all drawings and photographs that were used in
the review of existing conditions.

3.1 INDUSTRIAL COMPLEX

3.1.1 History of Activities

The 100 B/C Area consists of the B and C Reactors and their ancillary facilities. The
B Reactor, constructed in 1943 and 1944, was operated from 1944 until 1968 with a standby
period from March 1946 to June 1948, The C Reactor, constructed in 1951 and 1952,
operated from 1952 until 1969. The B and C Reactors were shutdown in 1968 and 1969,
respectively, and retired in 1979. In 1992, the B Reactor was placed on the National
Registry of Historic Places by the National Park Service.

At the present time, the only active facilities in the 100 B/C Area are the 181-B river
pumphouse, 182-B water reservoir and pumphouse, part of the water transport system, and
the 151-B primary substation. River water is delivered by export lines to the 200 Area and
to other parts of the 100 Area (DOE-RL 1992a). The 1607-B2, 1607-B4 and 1607-B6
sanitary sewer systems are still active to support the active facilities.

Three projects have been initiated since reactor operations were discontinued: an in
situ vitrification test project, D&D activities and environmental restoration activities.

The in situ vitrification test project was performed at the 116-B-6A crib in May of
1990 as a technology demonstration. Details can be found in In Situ Vitrification of a
Mixed-Waste Contaminated Soil Site: The 116-B-6A Crib at Hanford (Luey et al. 1992),

The D&D activities are performed by the Decommissioning and RCRA Closure
Program (DRCP). The DRCP is responsible for surveillance and maintenance prior to D&D
of surplus facilities. Details on this program can be found in the Surplus Facilities Program
Plan Fiscal Year 1993 (Winship and Hughes 1992).

The environmental restoration (ER) program for the 100 B/C Area is based on the
CERCLA process. The CERCLA work for the 100 B/C Area is described in the 100-BC-2,
100-BC-5 and 100-BC-! Operable Unit Work Plans (DOE-RL 1993a, 1992a, 1992b),

3-1
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3.1.2 History of Facilities and Waste Sites

The 100 B/C Area facilities and waste sites are identified and described in Table 3-1,
This table provides information specific to each facility or waste site and is organized by site
number. The table is based on information derived from U.S. Department of Energy -
Richland Operations Office (DOE-RL) 1992b, Adams et al. 1984, Atomic Energy
Commission - General Electric (AEC-GE) 1964, and Winship and Hughes 1992, Each table

column is described as follows:

. Site Number;

. Site Name/Alias:

o Years in Service:

*  Original Purpose and Description:

e  Current Physical Description:

®*  Program Information:

-

The WIDS site number is used where
available. For the facilities that have not
been given WIDS numbers, the original
facility number is retained.

The current site name and any previous
known aliases are provided in this column.

Provides a range of years that the site was
in service. .

Identifies the purpose or use of the site
during its service years and provides
information on the original physical
description of the site such as information
on the dimensions, depth below grade, and
types of materials.

Provides information on the current
physical description of the site such as
whether the site has been demolished,
backfilled, or mounded and marked.

Indicates whether the site has been
included within a specific WHC program;
programs include ER or D&D. A date for
field activities will be given if available.
Refer to Section 4.4.1 and 4.4.2 for
information on these programs.

The waste sites and existing facilities are identified on Drawing H-1-80211.
Additionally, demolished facilities which may have existing concrete foundations are

identified on the same drawing,
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3.1.3 Site Location Confidence

The degree of confidence in the locations of waste sites is highly variable. Some site
locations are highly certain because some part of the site is above ground and therefore
visible. Some sites are entirely below ground, but the site is-easily located because of some
readily distinguishable surface feature, Some site locations are very poorly defined because
there are no surface features and there are inconsistent or lacking records to indicate
location.

The location of the site must be known with some degree of confidence to begin
excavation. If too uncertain, additional steps must be taken to locate the site with sufficient
confidence that excavation can begin.

An analysis of each of the sites within scope was performed to rank the degree of
confidence in location based upon available information. The criteria used in performing this
analysis are given as follows:

*  Criterion 1 - Is the site above ground?
Sites above ground and/or sites with portions of the waste unit above ground
(such as vent pipes or covers) receive a designation of "very high confidence.”
Below ground sites proceed to Criterion 2.

¢  Criterion 2 - How well do existing data define the location? .

This criterion considers the following existing information:

- Drawings:  number, date and legibility of drawings; consistency of
drawings

- Documents: number and reliability of documents; consistency among
other documents and with drawings

- Photos: number, date, and quality of photos

- Indicators:  presence of surface indicators such as pipes, manholes,
or markers; ability to triangulate with existing structures

- Interviews:  interview source, source qualifications, and consistency
of interview information with documented information

Topography: presence of topographic features that may indicate site
location such as vegetation changes or disturbed areas,

Results of the confidence evaluation are given in Table 3-2. For each site, the table

notes the confidence designation and the basis for the designation. Below ground sites
receive confidence designations of either "confident" or "not confident.” A "confident"

3.3
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designation indicates that existing information is sufficient to guide the start of excavation
operations. Structures which have been demolished and buried in the D&D program are
considered to be sufﬁc1ent1y located ("confident" designation) because D&D activities
generally buried debris in place at the location of the structure and because a report exists
detailing each D&D activity. Sites with a confidence designation of "not confident” will be
considered for pre-excavation momtormg, i.e., geophyszcal and other methods used to locate
" the site. Pre-excavation monitoring is dlscussed in Section 6.1.2.

3.2 ROAD AND PAVING NETWORK

The current road network provides adequate access to the 100 B/C Area. The
existing road network is shown in Drawing H-1-80212. The network is logistically divided
into twe areas; the exclusion area and the 600 Area. The exclusion area is defined as the
area contained inside the fencing. The remaining area is defined as the 600 Area.

The exclusion area is maintained by the Inactive Facilities Surveillance and
Maintenance Organization. This organization conducts activities within the exclusion area
several times a month and regularly monitors the road condition. Road maintenance occurs
on an as-needed basis.

The 600 Area is maintained by the Roads and Grounds Maintenance for 600 Area
Organization. These roads are inspected every two months with the exception of the winter
months. Maintenance is scheduled based on the inspections.

3.3 INFRASTRUCTURE

The existing infrastructure within the 100 B/C Area includes actlve and inactive utility
systems as identified in the following drawings:

. H-1-80213 - identifies the raw, sanitary, filtered, and fire water lines

. H-1-80214 - identifies sewer, process sewer, sanitary sewer, and reactor
effluent lines

e  H-1-80215 - identifies electrical and telephone lines.

3.4 RAILROAD TRACK

The 100 B/C Area contains approximately 13 km (8 mi) of railroad track as shown in
Drawing H-1-80212. Most of these tracks have not been actively used for some time, but
have received some maintenance during the course of site wide rail activities. - The rails are
all pre-1950’s manufacture, some dating back before 1900.

3-4
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Westinghouse Hanford Company conducted a field investigation of rail lines
proximate to the 100 B/C Area (WHC 1993b). The results of that investigation indicate that
several styles of steel rail are present. To accomplish a smooth transition between types of
" rail, compensation plates were commonly installed at the union of the two different rail
styles. Many of the compensation plates have deteriorated beyond their functional limit, thus
requiring fabrication and replacement with new plates. The investigation also found that
many ties have decayed and require replacement. Additional detail pertaining to the rail
system assessment is given in Section 6.2.3.

3.5 EASEMENTS AND RIGHTS OF WAY

The DOE-RL is not aware of any easements or rights of way in the 100 B/C Area.

3.6 OWNERSHIP

The Hanford Site, which includes the 100 B/C Area, is owned by the United States as
defined in Article V of the Hanford Federal Facility Agreement and Consent Order (Ecology
et al. 1989)

3.7 LANDFORM CHARACTERISTICS

3.7.1 Topography

The 100 B/C Area lies on an essentially flat semi-arid bench south of the Columbia
River. A topographic map of the area is shown in Drawing H-1-80216. The elevation of the
area ranges from approximately 150 m (490 ft) along the southern border to 122 m (400 f)
at the river. The average siope across the site is approximately 1%. Erosion has created a
steep embankment near the river that ranges from a 10% to 40% drop (DOE-RL 1992a).

There are five vertical control benchmarks and one horizontal control benchmark in
and around the 100 B/C Area. Information on the benchmarks is available by contacting the
Environmental Data Management group at WHC.

3.7.2 Geology

The geologic description of the Hanford Site and the 100 B/C Area is presented in
Section 2.2 of the 100-BC-5 Work Plan (DOE-RL 1992a). The 100 B/C Area is underlain
by the Columbia River Basalt Group, the Ringold Formation, the Hanford formation, and
surficial deposits. A generalized cross section of the Hanford Site is shown in Figure 3-1
(Lindberg 1993). A 100 B/C specific cross section is shown in Drawing H-1-80218. The
geologic area of interest primarily includes the surficial deposits and Hanford formation.
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The surficial deposits are sporadically located above the Hanford formation. The
deposits include the Burbank loamy sand, Ephrata sandy loam, and Ephrata stony-loam.
Each is typically silty to sandy and gravelly and is underlain by gravelly material of the
Hanford formation. The Ephrata stony loam is specifically associated with glacial outwash
debris which includes boulders up to several feet across in some areas (DOE-RL 1992a).

The next geologic formation is the Hanford formation. The gravel-dominated facies
predominates in the Hanford formation throughout the area. The sand-dominated facies
occurs locally in a few intervals. Significant silt-dominated facies are not apparent. Boulder
gravel is often found in the upper 6 to 15 m (20 to 50 ft). The Hanford formation varies in
thickness from over 31 m (100 ft) in the southern and southeastern portions of the 100 B/C
Area to <15 m (50 ft) near the Columbia River in the northern and northwestern portions of
the area (see Figure 3-2). The reduction in the thickness appears to be quite uniform from
the southeast to northwest (Lindberg 1993).

The Ringold Formation directly underlies the Hanford formation gravels. Figure 3-3
provides a contour map of the upper Ringold Formation surface for the 100 B/C Area.

3.7.3 Hydrogeology

The vadose zone beneath the 100 B/C Area includes some minor backfill in limited
areas, surficial deposits, the Hanford formation, and the uppermost part of the Ringold
Formation (Figure 3-1). The vadose zone varies in thickness from about 17 m (55 ft) to
over 31 m (100 ft). The vast majority of the vadose zone lies within the gravel-dominated
facies of the Hanford formation.

Groundwater contours for June 1992 and September 1992 are shown on Figure
3-4 and Figure 3-5, respectively. June 1992 represents high groundwater levels and
September 1992 represents low groundwater levels.

3.7.4 Surface Water Hydrology

The 100 B/C Area does not currently include natural surface water areas, but is
bordered on the north by the Columbia River. The water levels of the Columbia River
fluctuate on a daily and monthly basis. The mean high water levels for the water years
1980-1991 are shown in Table 3-3. The water level is 124.7 m above mean sea level (amsl)
at the 100 year flood and 125.9 m above sea level at the standard project flood.

The average annual precipitation for thie Hanford Site, measured at the Hanford
Meteorological Station, is about 160 mm: Most of the 160 mm evaporates, resulting in small
amounts of water available for runoff or infiltration (DOE-RL 1992a). The drainage pattern
for the runoff follows the general slope of the land and drains from the southern boundary
northward into the Columbia River.
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There are two wetland areas located to the west of the 100 B/C Area. In addition,

“there is the 182-B concrete reservoir which supports the export water system. These areas
are not expected to be impacted by the proposed activities.

3.7.5 Material Properties

Size Analysis - Assumed soil grain size distribution for design is given as follows.
This size analysis is reported in the pre-design guidance document (WHC 1993a).

Eraction Size Wt%
Boulders 30.5t0 61.0cm 5.0
Large cobbles 152t030.5cm 13.5
Small cobbles 09to152cem 31.5
Fine pebbles 0.2t0 0.9 cm 5.7
Very fine pebbles to 2 mm 3.7
Very coarse sand  to 1 mm 7.8
Coarse sand to 0.5 mm 6.6
Medium sand to 0.25 mm 9.0
Fine sand - to 0.125 mm 5.0
Very fine sand to 0.0625 mm 3.9
Silt to 0.0313 mm 2.9
Pan to 0.0038 mm 5.4
Soil Bulk Density - Soil bulk density (wet) is needed to estimate material weights.

Soil bulk density has not been directly measured. No reliable data are available upon which
to estimate bulk density of excavated soil. It is planned that direct bulk density
measurements and moisture content be made during an upcoming excavation test planned for
late in fiscal year (FY) 1993. In the absence of data, handbook values have-been used as a
design basis. The Caterpillar Performance Handbook (Caterpillar 1992) lists a sand/gravel
mixture as 107 Ib/ft® (dry) and 126 Ib/ft’ (wet). For conservatism, the higher value is used
in estimating excavated material weights.

Material Swell Factors - Swell factors for each type of waste are assumed as follows
(WHC 1993c¢): .
. soil - 18%
. buried waste - 30%
. concrete - 60%
- L ]

other metals (e.g., pipelines, steel retention basins) - 30%.

Slope Stability - Excavation side slopes for safe operation are specified at 1.5
horizontal () to 1.0 vertical (V) based on slope angles observed to be stable in historical
photos and in more recent Hanford excavations. ' These slopes comply with Occupational
Safety and Health Administration {(OSHA) mandated slope design for excavations <20 ft in
depth (29 Code of Federal Regulations [CFR] 1926 Subpart P). However, slopes for
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excavations e:éceeding 20 ft in depth must be designed by a registered professional engineer.
This design requires a slope stability analysis using the following input data:

soil shear strength parameters, such as soil cohesion and internal friction angle
soil unit weight, dry and saturated

soil water content

groundwater levels.

* & o 0

With exception of groundwater levels, data are not available for any of the input
parameters needed for a stability analysis.” It is recommended that these data be obtained in
future investigations and that the slope stability analysis be performed as part of the definitive
design effort.

Soil Angle of Repose - WHC measured the angle of repose of a pile of dry excavated
soil (IT 1993). The angle varied between 27 and 34 degrees (1.5H:1.0V to 2,0H:1.0V).
Design angle for all stockpile slopes is assumed to be 2.0H:1.0V.

Other Data - To establish backfill compaction requirements, the following data are
needed:

¢  maximum dry density and optimum water content as determined by Proctor
density testing :

®  in situ bulk density and natural moisture content as target values for
recompaction.

3.8 AREA ECOLOGY

The 100 B/C Area ecology consists of vegetation and wildlife. Biological assessments
have been conducted for both wildlife and plant species (Fitzner et al. 1992 and
Sackschewsky 1992, respectively). Ecological field investigations are summarized in
Landeen et al. (1993). The following discussion briefly describes the existing conditions
and areas of special interest.

3.8.1 Area Vegetation

The 100 B/C Area’ vege'tation is primarily described as two communities, the riparian
and cheatgrass. Figure 3-6 portrays the distribution of these communities as well as other
communities for the Hanford Site (Weiss et al. 1992).

A plant community analysis was conducted and documented by M. R. Sackschewsky -
et al. in the Fiscal Year 1991 100 Areas CERCLA Ecological Investigations (1992). The
riparian community is described as the region immediately adjacent to the Columbia River.
The region upstream from the 100 B/C Area is dominated by a thick stand of willow, with
interspersed patches of Reed’s canary grass, sedges and thickspike wheatgrass, and
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goldenrod.- Small wetland areas are present in this vicinity. Downstream from the 100 B/C
Area is a cobble shoreline with relatively sparse vegetation. A number of white mulberries,
elms, and junipers are present with an understory of scattered tumblemustard and cheatgrass.

The plant community bounded by the 100 B/C fence is almost entirely made up of the
alien species of tumblemustard, Russian thistle, and cheatgrass. Modest stands of gray
rabbitbrush are present, as well as a few scattered bunchgrasses (mostly sand dropseed).

" This area is described as the cheatgrass community (Sackschewsky et al. 1992).

The 100 B/C Area contains one state endangered and four state sensitive plant species
as listed in Table 3-4. The state endangered plant species has also been listed as a federal
candidate, Currently, there is no legal protection provided to any state listed plant species or
to federal candidates (Sackschewsky 1992). However, WHC’s best management practices
indicate that field activities are to take all reasonable measures to conserve and preserve
existing plant habitat (WHC 1988a).

3.8.2 Area Wildlife

Wildlife studies have been completed on a 100 Area-wide basis; therefore,
information specific to the 100 B/C Area is not available. A summary of the field
investigations can be found in Landeen et al. (1993). A summary of the federal and state
threatened and endangered wildlife species are presented in Table 3-5. Currently, there is no -
legal protection provided to any state listed or federal candidate species. However, WHC’s
best management practices indicate that field activities are to take all reasonable measures to
conserve and preserve existing habitat (WHC 1988a).

3.9 CULTURAL RESOURCES

In compliance with Section 106 of the National Historic Preservation Act (NHPA),
and at request of WHC, the Hanford Cuttural Resources Laboratory (HCRL) conducted an
archaeological survey of the Hanford 100 Reactor Areas (Chatters et al. 1992). This survey
was conducted in FY 1991 as part of a comprehensive cultural resources review of the 100
Area CERCLA operable units in support of CERCLA characterization activities. The work
included a literature and records review and pedestrian survey of the project area following
"procedures established in the Hanford Cultural Resources Management Plan (PNL 1989).

Two sites (45BN446 and H3-17) and a single isolated artifact (45BN430) were located
within the 100 B/C Area. Site H3-17 is located on the high terraces occupied by the reactor
facilities and may be affected by CERCLA remediation. Site 45BN446 is at risk because it
may be located near frontage roads or launch facilities and may be indirectly affected.

The significance of all sites discovered to date needs to be evaluated before site
remediation can be initiated. The DOE is considering negotiating a programmatic agreement
with the Washington State Historic Preservation Office, the Advisory Council for Historic
Preservation, and affected native American Tribes to aid in the mitigation of effects to
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significant historic properties that are within or affected by contamination from CERCLA
operable units. All work and road building associated with CERCLA characterization and/or
remediation of the 100 Areas needs to be reviewed by HCRL and DOE personnel and pians :
adjusted to avoid impacts to cultural resources whenever possible.
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Figure 3-1 Comparison of Geologic and Hydroiogic Units
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Figure 3-2 Isopach Map of the Hanford Formation
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Figure 3-4 June. 1992 Groundwater Contours
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. Figure 3-5 September. 1992 Groundwater Contours
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Figure 3-6 Hanford Site Plant Community Types
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Site Number

Site Name/Alias

Original Purpose

Current Physical
Description

Program

Information

103-B Fresh Mcial Storage 1944-1968 1 Pailet storage of fuel elements before use in the reactor. Same as original. DaD, 1998
Building
Single story reinforced concrete block structure on concrete )
-block floor. South end of hulldiu haa LS mhigh (5 )
reinforced conerete loading platform. The dimensions are
16x8x4m (53 x27Tx 145 B).
104-B-1 Tritium Vault, Annex to unknown Original purpose and descriplion unknowa. Same as original, D&D, 1998
108-B
130 square foot concrete block structure.
106-B Contaminated Equipment 1944- Original purpose unknown. Demolished. DaD, 1934
Storage Building unknown
Galvanied iron Quonset hut with plywood floor.
A 110-B Gas Storage Station 1944- Storage helium and carbon dioxide for use in the 115-BC Gas Demclished. D&D, 1984
unknown Recirculation Facifity (132-B-5).
Consisted of several 24 inch diameter x 80 inch tong high-
pressure heliom tanks and four harge tanks for carbon dioxide
storage.
' 111-B Fue] Examination and 1944-1958 } Fuel examination station with two underground fuel examinstion Steucture demolished. D&D, 1934
Decontamination Station pits. It evolved into an equipment decontaminstion facility and Pits still in plece.
shop for working on low-level contaminated reactor components.
’ Pit dimensions
unknown.
Wooden frame structure on a concrete foundstion, asbestos
siding, wood roof with lar and gravel, Dimensions: 24 m x
19m x 4 mhigh (20t x 61 ft x 14.5 ). The two underground
storage pits are #ill in place and the dimensions ate unknows.,
¥ 116-B-1 107-B Liquid Wase 1946-1955 | Reccived efftuent ovesflow from the 116-B-11 retention basin a1 Same a3 origingl. ER
Disposal Trench times of high activity due to fuel clememt failure, Filled to grade with 1S
feet of clean soil.
Dimensions: 9 x 108 m base footpsint, § m deep (30 x 355 8,
15 ), k:1 side slope.
| 11682 105-B Fuel Storage Basin 1946-1946 | Reccived water from the 105-B fuel storage basin after a fiel Same as original. ER
Trench

element was accidentally cut in bali.

Excavation: 3 x 23 m base foolprint, § m deep (10x 75,
15 0, 1:1 aide slope.

Filled with 15 feet of
clean soil.
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Site Number Site Name/Alins
116-B-3 105-B Pluto Crib 1951-1952 | The crib received efffucot from reactor twbes contaminated by Same a8 original.
failed fucl elemenis,
W is marked with &
Excavation: 3 x3x3m, | m below surface (10x 10 10 0, concrete marksr flush
3 81). Pouibly ahored with 'railcoad tice and filled with gravel. with the ground.
116-B-4 105-B Dummy 1957-1968 | Rectived spent acid rinse water from the B reastor dummy Same a8 original.
Decontamination French decontamination facility. A fucl clement spacer was termed
Drain, 105-B Dummy “duminy"®.
Decontaminstion Disposal .
Crib Graded rock and sand bonom and has a curved yellow pipe in
the center. | m diameter and 6 m decp (4 x 20 f1).
116-B-5 108-B Crit 1950-1968 1 Recceived low-level wastes from the contaminated maintenance Same a» original,
shop snd decontamination pad in the 105-B building and liquid
tritivm wastes (less than | uCi/cc) from the 108-B building.
Excavation: 4 x 26 m buse foolprint, 2 m below surface
(16 x 84 A1, 5.6 ), 1:1 side slope. There in o .) m (4 in) pipe
entering the south end st .3 m (1 ) below grade.
116-B-6A 111-B Crib #1, 116-B-6-1 1951-1968 § Reccived radioactive wanes from equipment decontamination at In Situ Vitrification
- the 111-B building decontamination station. (5V) wechnology
demonstration was
Excavation: 4 x2 x5 m, 2 m below-surface (12 x 12 x 15, conducted st thiy sile.
6 fi. The ISV block ia
approximately 4 m (14
. fi) below surface. 2 m
{6 ) of the waste sits
remain unchanged,
§ 116-B-6B i11-BCrib #2, 116-B-6-2 | 1950-1953 | Received mdioactive wasie from equipment decontamination at Same a» original.
the 1£1-B building decontamination station.
Zxix2m,2mbelowanface x4 xS N, 6 N).
i 116-B-7 1904-Bt Ouwtfal] Structure 1944- Cooling water and process sewer water return to the Columbia Same as original.
‘ unknown River.

Open concrcte sump with associated efflucnt lines that ran from
the sump 1o approximately mid-channe] of the river and 8
concrele spillway thet terminated at tho river shore line.
Ex4x6mdeep 27x 14x21 R).
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Site Number

Site Name/Alias Yrsin Original Purpose Current Physical Program
Information
116-8-9 104-8-2 Frerch Drain 1952-1954 | Reccived wastewater from the P-10 storage building drain. Same as original. ER
1 mdiameter x | mdeep {4 x 3 ).
k 116-B-10 - 103-B Dry WeliQuench 1950-1968 § Received liquid decontamination wamtes from the 108-B facility. Same as original, ER
Tank .
The unit has a metal marhole type cover. A .04 m (1.5 in) dmin
line was sdded in the mid-50"s that came from the second floor
of the 108-B. | m diameter x 2 mdeep 3 x 7 1), L m below
surface.
116-B-11 107-B Retention Basin 1944-mid Provided transicnt retention of reactor cooling water before its Exterior wally, divider ER
19502 return to the Columbia River. wall, and inlet boxes
were demolished and
Gross leakage is known to have occurred at this site. covered with clean fill
10 a depth of about 1
Reinforced concrete structure divided into two sections with a m {4 h).
central Nlume running the length of ths basin. Sluice gates
permitted use of each seclion alternately. Small wood frame
struclures at inlet and outlet housed instruments snd controls for
gates, valves, etc. Dimensions: 7O x 142x 7T m (230 x 470 x
24 R) with 45 million liters (12 million gal) capacity. The
bottom of the basin is approximately 2 m (5 AA) below grade.
116-B-12 1§7-B Crib 1961-1968 § Reccived drainage from the confinement system in the 117-B Same as original. ER
building seal pits.
Filled with gravel and covered to grade with clean fill. A Jarge
steel vent marks the site, Excavation: 3 x 3 x 3 m, sssumed
2mdeep (10 x 10x 108, 6 f).
116-B-13 107-B South Sludge 1952-1969 | Reccived studge from the 116-B-11 retention basin. Site is Dow covered ER
Trench with 2 m (6 ) of soil.
Dimensions: 15.2x152x3 m(50x50x101)
116-B-14 107-B North Sludge 1948-1952 | Received sludge from the 116-B-11 zetention basin. Site is now covered ER
Trench with a 2 m (6 i) soi!
Dimensions: 366x3xIm(1W0x 10x10M) mound with concrete
markers at the

-

perimeter,
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Site Name/Alias ¥rsin
Service
116-B-15 105-B Fucl Storage Basin 1984-1985 | Reccived processed water from the 105-B Fucl Storsgs Basin. Same as original.
Cleanout Percolation Fit, During the cleaning of this basin, the ndiclogically contaminaled
105-B Pond shiclding water was processed through & process aysicm that
utilized fon exchange columns. Before discharging the water to
the unit, composite ssmples wers taken s ensere that
ndionuclide concentrations were below release criteria givenin
DOE Order 5480.1.
Open, excavated pit, rectangular in shape, 30 x 15 x 2 m deep
(100 x 50 x 6 1), Sol! excavaled from the center was used as a
berm around its perimeter.
116-B-16 111-B Fuel Examinalion unknown- | Received wastes from equipment decontamination, the 111-B The flcor, foundation,
Tank 1968 building, and liquid wastes from fiscl element spacer and tank are the only
decontamination. remaining portions of
111-B. kispot
Constructed of concrete. Dimensions: 3 x2x 3 mdecp (10.7 x | known if the tank was
58x9M). ’ backfilled, but it is
believed to have been
filled with cither sand
of concrels prior to
sbandonment of the
building. Dimensiona
arc same aa original.
16-C-1 §07-C Liguid Wasie 1952-1968 | Received effluent overflow from the 116-C-5 retention basin st Same as original,
Disposal Trench times of high activity due to fue] element failuse. filled with soil.
Dimensions: 152 x 15 m basc foolprint, $ m below surface
(500 x 50 A1, 25 f1), 1:1 side elope.
116-C-2A 105-C Pluto Crib, 1952-1968 | Received wastes from the decontamination of dummy fuel The pit was filled with
116-C-2 elements at C reaclor, wastes from C reactor immadiated fucl 80il and the
cxamining facililics, and C reactor rear-face liquid wastes. monitoring well was
extended to the
Contains gravel and sand fill. Dimensions: § x 7 x 2 m deep, exisling ground

6 m below grade. (153 x 22.7x 7 0, 20 fi). Photos dated 1964
and carlicr show the site a» an open pit. The crib is located at
the bettom of the open pit.

surfece. Dimensions
arc same as ofiginal.
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Site Name/Alias

105-C Pluto Crib Pump
Station, 116-C-2-1

Yrs in

1952-1969

Original Purpose

Purpose was similar to 116-C-2A. Received wasts from 105-C
and pumped it into 116-C-2C.

Concrete siructure 3 x2x 9 tn deep (9.7 x6.7x 301).

-
Current Physical
Descriplion
Same as original,

Metsl 1id i visible
from the surface.,

105-C Pluto Crib Sand -
Filter, 116-C-2-2

1952-1569

Purpose was similar to 116-C-2A. Received waste from
116-C-2B snd the effluent went to 116-C-2A.

Conerele box filled with sand and gravel. Contaminated water
was spread over the surfice of the sand fitier media by
distribution trays. K is covered with concrete shiclding slabs.
Dimemions: 12 x § x5S m deep (383 x 18 x 18 B).

Same as original.

Concrete lid is visible
from the surface.

105-C Chemical Waste
Fanks

ncver uu&l

Originally installed to receive liquid waste from the 105-C Fuel
Examination Facility.

Two tanks with & 102,330 liters (27,000 gal) capacity.
Dimensions vnknown.

Same a9 origioal.

Two standpipes visible
from surface.

107-C Retention Basin

1952-1969

Cooling water eflluent for decay/cooling prior to releasc to the
Columbin River. System is cross ticd to 107-B and handles
reactor effiuent from both B and C reactors.

Two carbon steel tanks, each with a series of steel baflle plates
inside to prevent water from channeling across the tank into the
discharge line. Dimemlons: 100 m dimmeter x § m high (330 x
16 f1).

Same as original with
approximately 1 m (3
1) of soil placed inside
the basin,’

105-C Fuel Storage Basin
Cleanout Percolation P,
105-C Pond

1984-1985

Received processed waler from the 105-C Fuel Storage Basin
cleanout. During this effort, the radiclogically contaminated
shielding water in the basin was processed through 8 process
system that utilized ion exchange columna. Before discharging
the water to the unit, composite samgples were taken to ensurs
that radionuclide concentrations were below release criteria given
in DOE Order 5480.1.

L-shaped, open excavated pit with approximate side lengths of
WOx30x14x15x17xiSm(100x100x 45 x 50 x 55 x
50 ) and depth of 2 m (6 Nt). Soil was excavated from the
center and used as a berm around iis perimeter.

Same as original.
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Site Name/Alias

113-B-1 105-B Burial Ground 1944-1973 | The spline silos received metallic wastes. The trenches received Butial ground has
general reactor wasie from B and N reactors such as stumioum been covered with fill.
tubes, imdiated facilites, thermocouples, vertical and hosizontal
aluminum thimblea, stainless siccl gua berrels and expendables,
plastic, wood, and cardboard.

The site consisied of 21 trenches running east and west, 3
trenches running sorth and south, perforated burisls, and spline
silos. Perforated burisla were generally in excavstions shored
with railcoad ties. Spline silos were metal culverts witha 2 m
(5-6 ) radius. Typically, the trenches hed 2 91 x 6 m base
footprint st a 6 m depth (300 x 20 B, 20 ) with & 1:1 side alope
and 6 m (20 Rt} space between them. Dimensions of the sitc are
305 x 99 x 6 m deep {1,000 x 321 x 20 #).

| 118-82 Construction Burial 1952-1956 | Received dry waste from 116-B-11 basin repair work and 115-B Burial ground has

! Ground 1 slicrations, been covercd with a

minimum of 1 m (4 A1)

Burial ground contains one long Irench running cast and west. of fill.
Teench excavation: 18x 9 m (50 x 30 fi) base foolprind, 4 m
(4 A1) deep, and 1:1 side slope.

H 118-B-3 Construction Burdal 1956-1960 | Reccived solid waste from the cffluent line modification, and Busial ground has

Ground #2 reaclor-pencrated solid waste from various modification been covered with a
. progrnms. minimum of 1 m (4 fi)
of fill.
Burial ground contains many irenches running cast and wel.
Burial ground excavation: 107 x 84 m (350 x 275 fi) base
fociprint, 7 m (24 A) deep, and 1:1 »ide slope.
118-B-4 105-B Spacer Burial 19561958 | Used for disposal of fucl spacers tormed dummy. | Same as ergiml.
Ground

Burial ground contsins six dummy storage pits installed below
ground, The pits are constructed of metal culverts 2 m (6 ) in
diameter and $ m (15 A) decp.

118-B-5 Ball 3X Burisl Ground 1953-1953 | Reccived highly contaminated reactor components (ofd thimbles, Buriat ground has
siep plugs) that were removed from the B reactor for the Ball 3X | beencovered with 2 m
syutem. (5 1) of soil.

Busrial ground contains one trench 15 x 15 m (50 x 50 i) base
fooiprint, 8 m (25 f) decp with a 1:1 sids slope.
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Original Purpose

Site Number Site Name/Alias Yrsin Program
Service and Description Description Information
e
118-B-6 108-B Solid Wame Burial 1952-1953 | Received witivm wastes and triticm recovery process wasts, Same sz originat. ER
Ground primarily aluminum target cans and lead target melting pots.
Burial ground containg two concrete pipes, 5 m (18 A1) tong and
2 m (6 ) in diameter, buried ventically in the ground.
1 118-B-7 111-B Solid Waste Burial 1951-1968 | Received miscellaneous decontamination materials and ansociated Burial ground has ER
" | Ground ) equipment. been covered with 2 m
(5 B) of soil.
. Excavation; 2 m (8 1) square and 4 m (13 AA) decp with & 131
side slope.
118-B-3 105-B Reactor Euildini 1944-1968 | Provided housing for nuclear reactor and directly associated Same as original, bp&D, 2007
equipment used in reacior operations.
’ The building is a light, nonairtight industrisl structure of
reinforced concrete in the fower portions and of concrete block in
the upper. Roof construction is of reinforced concrele or precam
ﬁ concrete roof tile depending an the specific roof area. An
AN extensive ventilation system provides ventilation for personnel
oG comfon and, threugh controlled pressure zones, air Row for
comirol of the potential spread of radicactive contamination,
118-8-9¢ 104-B2 Storage Building, 1948-1965 | Trace amounts of radioaclive waste; the building curremly Same as original. D&D, 1998
104-B-2 Tritium contains slightly contsminated seactor components from B and C
Laboratory, Annex to reactors.
103-B .
Concrete structure about 3 m (10 R) high wilth special cells in the
floor to store caska used in the Pilot P-10 Program. Struciure i
estimated to be 34 o (365 0%). Cell size is unknown.
118-B-10 Solid Wastc Pit unknown Purpose unknown.. Burial ground has ER

Excavation: 15 x 4 m (48 x 18 0) base footprint, 7 m (23 &)
deep with a 1:1 side dope.

been covered with I m
@ ) of soil. Site bhea
alm(2to3 f) mised
mound, Currently
fenced with a single
chain and marked with
uiderground radintion
signs.
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Site Name/Alias

105-C Busia) Ground

1953-1969

Received miscellaneous solid waste from C reactor much as
process wbes, afuminim spacers, controf rods, soft wasts and
reactor hardware.

Surface dimensions of burin) ground are 152.4x 1219 m

(500 x 400 fi}. Burial ground contains may renches running
north and south and six pits. The pit excavationwas 3 x I m
(10 x 10 R). The trenches were typically 91 x 61 x 6 m (300 x
200 x 20 i) with & 6 m (20 A) space between each trench.

~Buria] ground has
been covered with fill.

118-C-2

105-C Ball Storage Tank

1969-1969 | Contains highly irrsdisted boron steck balls from the ball 3X Tank has been covered . ER
project. with a shiclding
mound | m {~2 A1)
The tank is T m (6 0) diameter and 2 m (§ D) deep and has two above ground level, i
visible standpipes.
118-C-3 105-C Reactor Building 1952-1969 | Rcactor building. Same as original. D&D, 1999
Similar to 105-B, except for Jarger building sizs and minor
varistions in layout,
118-C-4 1035-C Horizontal Control 1950-1969 | Horizomsl control rods, miscellancous unknown componenis ane Same as origical. ER
Rod Storge Cave currenly in the cave.,
Storage cave is approximately .3 x 1 x 16t (1 x 4 x $4 ).
Cave is covered with 2 | m (4 K) mound of earth with base
dimensions of 16.5 x 7.8 m (54 x 25.8 1). .
120-B-§ §05-B Battery Acid Sump 1944-1969 | Reccived unknown smounts of aulfuric acid from spillage dusing 1 Unit was cleaned and ER
usc and servicing of an emergency power battery bank inside of neutralized in 1986,
the 105-B building.
Concyete-lined. Dimensions 3.3 x 3.3 m (10.7 x 10.7 8).
126-B-1 184-B Power House Ash 1944-1969 | Unkniown amounts of coal ash were stuiced to this pit with maw Same a8 original, ER
Pi1, 188-B Ash Disposa) river water, sssumed 2 m (5 fY)
Fil il

Dimensions: 85 x 76 m base footprint, 8 m betow surface (280
x 250 N, 25 f).
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Site Number

Site Name/Alias

Yrs in
Service

Original Purpose
and Description

Current Physical

Program

Information

126-B-2 183-B Clearwells, tiever used | Initislly was part of the 133-B Water Treatment Facility. The Same as original. ER
Demolition end Inert site is made up of two clearwells separated in the center by a
Landfill pump room. The pumg room is the only portion of this unit
cumenily containing waste. The waste consists of demolition
wasle from the above ground portion of the pumg room.
Dimensions: 229 x 41 m (751 x
135 0).
126-B-3 134-B Coal Pit, 1970%s- Excavated pit originally used to store coal for use in the power In use, partially filled. ER
Demolition and Inert current house. Approximately 75% of the pit has been used for waste
Landfil dispoaal and covered with .3 m (~1 \) of pit run backhll
material. Contains waste from demolished 100 B facilitics;
including released portions of 108-B, 117-B & C, [15-B/C, and
184-B.
I
‘ Dimensions: 122 x 69 m bass foolprimt, 6 m below sucface
: (400 x 225 0, 21 B).
126-B-4 B Arca Brine and Salt The salt dissolving pit and brinc pit were boih below-grade Removed (March ER
Dilution Pita concrete vaults with intermal void spaces.
sl pit: 14 m* (500 ) Puartially backfilled
brinc pit: 25 m* (900 A%) with rubble and
: feveled to grade with
128-B-1 $00 B/C Buming Pip, 1943-1950 | Received nonradiosclive, combuatible materials, such as paint Covered with 2 m (5 ER
100-B Bum Pa waste, office wants, and chemical solvents. Area was believedto | i) of 6ill in 1978,

have been used for disposat of miscellaneous debris and soil that
was excavated during construction of the retention basing and
overflow 1senches. Not known to have been used as a routine
butning area.

Dimensions: 30 x 30 m (100 x 100 fi) base footprint, $ m
{15 f1) decp with a 121 side slope.
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_ Site Name/Alias Original Purpose
and Description
128-B-2 100-B Burn Pit #2, Sand 1948-1968 | Reccived nonradicactive, combustible materials, ©O3d paint cans Partiatly buried, ER
Blast Dispowsl Pit and sandblsst sand can sill be scen ot the sits, Offico waste,
paint waste, chemicals, and solvent were burned at thia site.
The site width ranges from 9 - 15 m (30 - 50 ) and has » lengih
of 137 m (450 ) ot the base. The depthis § m (25 O) with &
L1 aide slope.
128-B-3 100-B Dump Site, Coal 1944-1968 | Coal ash, burning evidence and demolition rubble can be scen at Panially buricd. ER
Ash and Demolitien the surface of the sile. .
Wasie Site
Dimensions: 137 x 18 m (450 x 60 ) base footprint, § m
(25 1) decp with a 1;1 side slope.
128-C-1 100-C Burn Pit unknown Recejved combustible materials such as vegetation, office wasic, Partially buried, ER
’ paint waste, and chemical solverts, aud some large metal
material, such as hardware, machinery, and other
noncontaminaled miscellencous equipment.
Dimensions: 69 x 38 m (225 x 125 )
132-B-1 108-B Tritium Scparations | 1948-1954 § Originally built to provide laboratory support for the water Demolished. ER
Facility, Aluminum treatment facilitics and reactor operations. The buildiog was
Process Tubg Examination later converted to o trilium recoveiy proceasing facility. Afer
- Facility 1954- the irilium project was canceled, past of the building was uscd a8
unknown an aluminum tube exsmination facility.
Dimensions: 40 x 10x 12 m (148 x 32 x 41 i) with an
additional 4 m (12 &) below grade.
132-B-2 116-B, B Reaclor Exhaust | 1944-1968 | Ventilation sir from the B reactor. Same as origiml. D&D, 1998
Stack
Dimensions: § m base dianwier, 61 m long (16 x 100 fi).
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l 132-B-§

_—

Site Number

Site Name/Alias

Stack

— e e e e
Original Purpose
and Description

Ventilation stack for the 103-B Tritium Facility.

A buris! irench wan excavated nonth of the stack. The
dimensionaare 91.4 x9 x § m deep Q00 x 30 x |18 ). The
stack way built of reinforced concrete, The maximum wall
thickness was } m (2.5 ) a1 the base. Tt rested on a double-
octagon base which extended 3 m (10 fi) below grade. The
upper octagon was 8 m (25 1) across the flats and 1 m thick
{3.25 ). The Jower octagon was 10 m ( 34 ) across the flats
and 2 m (7 A thick.

Program

Information

117-B Filier Building,
Extupum Air Filter
Building

1944-1968

Filtered ventilation sir from the confinement zone of the 105-B
reactor before its discharge to atmosphere through the stack.

A reinforced toncrete sticture almost completely below grade.
Consisted of two identical filter cells with operating gatlery
between. The dimensionswere I8 x 12 x 11 mhigh (59 x39 x
asn

Demolished. D&D, 1988
ER

115-BC Inen Gas
Recirculation Facility

1952-1968

Houses gus circuinting pumps and otker equipment refated to B
and C reactor gas coolant system including s recirculation tunnel
to B reactor and direct piping to C Reactor.

Dimensiens 51.2 x 25.9 m (168 x 85 fi). One story building with
a reinforced concrete foundation and frame with exterior walls of
corcrele block. The roof is of reinforced concrete with built-up
tar and gravel surface. Reinforced pipe tunnel connecting with
reactor buildings.

Building demolished. D&D, 1989
Tunnels otill in place.
ER

116-B-8, 1964-B2 Quifall
Structure

1944-1968

Cooling water retumn to the Celumbia River for B reactor.

Consisted of an open concrele sump with associated efffuent
pipelines that ran from the sump to approximaiely mid-channel of
the river. |t also included a concrete spillway that terminated at
the top of the river bank. Dimensions: 8 x 4 x 6 m deep (27 x
Mx2lf).

Demolished. ER

116-C, 105-C Reactor
Exhaust Stack

1952-196%

Ventilation stack for C reactor.

Dimensions: 61 x 7.6 m {200 x 25 fi).

Buried in trench. ER
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Site Number

132-C-2

Site Name/Alias

116-C-4, 1904-C Oufall

Structure

Yrs in

1952-1959

Coaling water return to the Columbia River for C reactor.

Dimensions: 16x4x6m (54x 14x218%)

132-C-3

§17-C Filter Building

1961-1969

Hentical with 117-B in purpose and deacription.

Demolished.

151-B

Primary Substation

1944-
present

Supplied all electrical power to 100 BC Area.

Same as oxiginal.

181-B/181-C

River Pumphouse

1544-
present

Pumps saw river water to waler leeatment plants or arca
reservoir. Scrvices B and C reaclors and provides expost water
to the 200 Arca. ’

Reinforced concrete and concreie block construction with alab
roof and built-up felt, tar, and gravel surface. Dimensions; 75 x
15 x 6 m (245 x 50 x 20 f1).

Same a8 original.
Underground diesel
tank exists for
emergency backup.

182-B

Pumphouse and Reservoir

1944-
present

Provides seserve walcr for raw expont water for 100 and 200
Arcas.

The rescrvoir in of reinforced concrete and the pump house of
reinforced concrete and concrote block. The latter buildingis
below ground level. The rescrvoir dimensionsare 132 x 94 x 6
m deep (432 x 309 x 18 fi) with & 95 million liter (25 million
£al) capacity in two sections. The pump house dimensions are
14 x12x 7 mdecp 373 x 38 x 22.5 R).

Same as ofiginal.

183-B

Filter Plant

1944-1568

Housed water treatment and filtering facitities and provided
rescrvoir capacity for treated water.

The filier plant consivls of a head kouse and chemical building,
flocculstion and sedimentation basins, filter building and
clearwell slorage with pumgp toom.

The clearwell Horage ;nd pump room have been redesignated as
126-B-2, an inert landfill under the ER Program.

Demolished.

D&D, 1937

43-C

Filter Plant

1952-1969

Similar to 183-B except arger and supplics pant of treated water
to B reactor. .

Panially demolished in
1988,

D&D, 2002
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- Site Number

— s

Site Name/Alias

Powerhouse

Yrsin
Service

1944-1963

Original Purpose
snd Deseriplion

Provided steam and emergency electric power.

The building is of stecl frame and conerete block construction.
Roof i of precast concrete with buili-up gravel surface. The
futnace gas discharge is through two 300 fi stacks.

Current Physical
Description

Program

Information

DaD, 1988

Water Treatment Plant

1944-

Originally intended as & deacrating plant but never used for this
purpose. Later housed s water laboratery, instrument shop,
engincering 1est facility, and rsinienance work and storage ares.

Dimensions: 94 x 15x I8 m 307 x 48 x 60 1Y),

Demolished.

D&D, 1593

187-BS & B2

Emezgency Storage Tanks

19441568

Stored "last-ditch® reactor cooling water.

Two elevaled 1,137,000 liters (300,000 gal) sicel tanks.

Demolished.

Main Pump House and
Annex

1944-1968

Provided primary coolant water for B rexctor,

One-story reinforced concrete siruciure with concrete foundation,
steel frame, concrele block supersiructure and precax concrete
ool covered with tar and grave!l surfacing. The building is
paralied and contiguous with the 185-B building with which it
shares 8 common wall. The annex is structural stee] comrugaies
asbeston, and cement construction with a roof of Tight weight
aggregate concrele surfaced with built-up tar-geavel roofing. The
main pumphouse dimensions sre 152.5 x 61 x 9.2 m (500 x 200
x 30 ). The annex dimensionsare 61 x 24 m (200 x 80 fi).

Demolished.

D&D, 1993

Main Pump House

1952-1969

Similar to 190-B except smaller because storage tanks are not
housed in the building.

Uscd for N Area
slorage,

100-N

1607-B1

124-B-1, 1607-B1
Sanitary Sewer System

1944-1960

Service to 1701-B badgchouse, 1709-B fire stalion, and 1720-B
puirol change room and offices. Tank in 6.6 x 2.7 x 3.4 m (2L.5
x 9 x 11 ft), and the drain field is 61 x 15.2 m (200 x 50 f1).

Same as original.

1607-B2

124-B-2, 1607-B2
Saniary Sewer System

Service to 100 BC Area office buildings, 118-B-8 reactor
building, and 190-B pumphouse. Tank is 108 x 4 x4 m (35.5x
13 x 13 i), and the drain field is estimated to be 29.3 x 9.1 m
G x300).

Same a1 original.

1607-B3

124-B-3, 1607-B3
Sapitary Sewer System

1944-1974

Service to 184-B powerhouse. Tank 4.9x 1.83x3.2m (16 x6x
10.5 A1), and the draln field 5 29.3 x 9.1 m (96 x 30 ).

* Same ny original,
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Site Number

Site Name/Alias

124-B-6; 1607-B6, 1607- Service to 151-B Primary Substation, Tankis2.0x 9x3.8m
BA Sanitary Sewer System | present (6.8 x 3 x 12.5 M), and the drain ficld is estimated to bo 28.3 x
Tm(@6x230).
124-B-5, 1601-3.4, 1607- Service 1o 1$1-B pumphouse. The ankis 1.2x1.2x38m “ Same a8 original. ER
BS Sanilary Sewer System x4 x12.5 0 and the dnin ficld ia 3.4 x 2.0 m (11 x 7 ).
1607-B6 1607-BS, 1607-B§ 1944- Scrvice 10 182-Band 183-8. Tankis2.4x1.2x38 m($x4x | Same as original. Aclive
Sanitary Sewer Sysiem present 12.5 1), and the Srain fieM is entimazed W be 293 x 9.1 m ($6 x
3on.
1607-87 124-B-1, 1607-B7 19511969 | Service o 183-B filicr building. Thetankis 2.0x 9 x3.8m - Sams a9 original. ER
Sanitary Sewer System 65x3x 125 M) andthe dnin el 5293 x T (96 x 2.3 0))
1607-B8 124-C-2, 1607-88 19511969 | Service o 190-C pumphouse. Tarkis 1.2x £.2 m (4 x 4 4)), Same a3 original, ER
Sanitary Sewer System aod the dnain field is 6.1 x 4.3 m 20 x 14 R).
1607-B9 124-C-3, 1607-B% unknown Service to Creactor. Tankis 3.6 x 1.7m (11.7x 5.7 1), and Same as original. ER
_Sanitary Sewer System the drain ficld is 31.4 x 15.2 m (103 x 50 #).
1607-B10 1607-B10 Sanitary Sewer 1952-1969 | Service to 183-C headhouse. Tank is 1.2x L2m@ x4 ), and | Same an original ER
Synem the drain ficld is 6.1 x 4.3 m (20 x 14 ).
1607-Bi1 1607-B11 Sanitary Sswer 1952-1969 | ‘Service o 183-C filier building. Tankin 1.2x 1.2 m (4 x4 ), Sanw a8 original ER
Syaem and the drain field s 7.6 x .8 m (25 x 2.7 ).
1704-B Gae House, 1944- Served as area badge houss and patrol headquarters. Demolithed. D&D
unknown
A two-story frame stnucture, concrete foundalion and first floor,
wood scrand floor, shake siding, and flag tar-gravel surfaced
woof. Dimensions: 12x 7 x 7 m high (41 x'22 x 23 fi).
1701-BA Exclusion area badge 1944- One slory concrete block structure on concrete floor and D&D, 2009
house unknown foundation. Gable wooden roof. Dimensiona6.1 x6.1 x3.7m
. (20x20x 12 R).
1702-B Badge House 1944- Served as the B Reactor sres badge house and provided entrance Demolisked.
unknown [ into the exclusion arca.
. A onc-story wooden frame structure on a concrete floor and
foundation. Asbestos shake siding, gable wooden roof covered )
: with roll-roofing. Dimensions: 6 x 6 x 4 m high 20x 20 x
: 12 A).
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Site Number

1702-C

Site Name/Alias

Badgs House

1952-

unknown

Similar to 1702-B except about half the size.

Same as original

DAD, 2002

§703-B

Technicsl Office Building

uﬁl:mwn

Provided office space for stfT involved with 108-B activitiea.

Dimenaions unknown.

Demolished.

1704-B

»
Office Building

1944-1968

Provided offices for arca administrative and technical personncl,

A one-siory "T* shaped wooden frame struciure built ont concrete
block foundation or concrete footing, Woodea faar, eshestos
shake siding, end gable and hipped roof covered ~ . ™
composition shingles. Dimensions: 45 x 35 x 8 m high (147 x
116 x 26 ),

Demolished.

1707-B

Change House

Originally used an & change house and evolved into an office
facility.

A one-stury frame structure on s concrete foundstion with
concrete floor, asbeston shake aiding, and flal wooden roof with
buili-up tar and gravel sutfacing. Dimensions: 9x20x 5 m
kigh (30 x 66.5 x 16 0).

1707-A-B

Maintenance Change
House

1944-1968

Provided jocker, shower facilities, and Junchroom.

A one-story frame structure on a concrete foundation with
concrete (loor, asbestos shake siding, and flal wooden roof with
built-up tar #nd gravel surfacing. Dimensions: 9x20x 5 m
high (30 x 66.5 x 16 1)

Demolished.

1709-B

Fire Headquarters

1944-1968

Originally used as the firc headquarters and later as offict space.
Single story ffame structure on a concrete foundation, concrete
floor, asbestos shake siding, flat wooden roof with buili-up tar
and gravel surfacing. Dimensions: 15 x 12 x 4 m high (48 x
40x12n).
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Site Number

i713-B

Site Name/Alias

Store Room and
Warchouss

1944-1968

Originally used as & slore room and warchouss (contents
unknown) and later as technical offics and lsboratory space.

Single story frame structuseion concrete foundation with concrete
floor, asbeston shake siding, and flat wooden roof with built-up
tar and geavel susfacing. Laboratorics are outfitted for
instrumént testing and calibration. Dimensions: 23 x 16 x5 m
(T1x354x1651).

1M3-c

Storage Building

unknown

Suspected solvent storage.

1714-C

“Solvent Storage Building

unknown

‘Transitz building uscd to siore solvenis

D&D, 2002

1715-8

Oi) and Paind Storage
Building

19441958

Used for storage of oil ead paint.

Single wtory frame sruciure on concrete foundation with concrete
floot, asbestos shake siding, and flat wood roof with built-up tar
and grwel sucfacing. Dimensiona: 13 x 4 x § m high (42x
4x180).

1716-B

Automotive Repair Ganage

1944-1958

Provided garage and office facilities.

Single-stury frame siructure on concrete foundation with concrete
floor, asbestos shake siding, and flat wooden roof with built-up
tar and gravel roof. The building is equipped for service sation
function and light mainténance. Dimensions: 16 x 12 x5 m
high (53.5 x 40 x 18 1)

1717-B

Arca Mainicnance Shops

1944-1968

Houscs carpenter, millwright, welding, and painting shops which
provide maintenance scrvice for production operations and ares
{acilitics.

A single-story wooden frame structure with ssheston siding,
concrete foundation and floor, and flat wooden roof with built-up
tar and gravel surface, Dimensions: 46 x 24 x 8 m high (150 x
80 x 25 fi).

Demolished

(81 Jo oF a3ed) sauqIdEg puE SIS ISBA BTV D/F 00T T-€ JIGEL.
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Site Number

Site Name/Alias

1944-1968

Original Purpose
and Description

Provided first liﬂ. facilities for area.

Single-story frame structure on concrele (oundation with concrete
floor, sabestos shake siding, and wooden gable roof with
compaosition shingles. This facility contains » firet aid room,
examination room, laberatory, ward, office, and sanitary
facilities. Dimensions: 0 x8x6m(32x22.5x 19.5 ).

Demalished.

Patrol Headquariers 1944-1968 | Originally used as patrol headquarters and Iater served an office Demolished.
facility.
. Single-story frame structure on concrele foundation with concrete
floor, asbestos shake widing, and flat wooden roof with built-up
tar and gravel surfece, Dimensions: 24 x 10 x 5§ m high (79 x
Nxi5n. -
1722-B Paink Shop and Riggers 1944-1968 | Single-story frame stncture on concrete foundation with concrete | Demolished.
. Loft floor, asbeston shake siding, and flat wooden roof with buih-up
felt and gravel surfacs. Dimensions: 12 x9 x5 m high (40 x
30x15M).
1734-B Gas Cylinder Storage 1944-1968 | Stored gas cylinders. Demolished.
Building
* Dimensions unknown.
1736-B Storage Building unknown Stored maintenance tools and equipment. Demolished.
Sheel metal Butler building with plywood {loor with a 6 x 12 m
(20 x 40 f) footprint, )
1736-C Storage Building 1952- Stored maintcnance tools and equipment.
unknown ]
Sheet metal Butler building.
1901-B Soft Water Tank 1944- Stored soft water for powerhouse. Demolished.
unknown
Elevated Stee) water tank.
1902-B Sanitary Water Tank 1944- Stored sanitary water for plant. Demolished.
unknown
Elevated 379,000 [iter (100,000 ga!) steel water tank.
none 100 B/C Riverlines 1944-1969 Same as otiginal.

(81 Jo L1 28ed) serNIdE] PUB S3IIS ISEAM BAIV D/d 00T 1-€ AqBL
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Site Number
aone 105-B Water Tunnels 1944-1968 Dp&D, 1999
I none 105-C Water Tunncls 1952-1969 DD, 1999
Pipcline EfMfluent lines from the 1944-1969 | Carmicd reactor process effluent water. Same as original.
. 105's to 107's and 107 10
culfalls
6§00-33 105-C reactor tedd loop before Schedulc 160 stinless stecl twbing. Was inscried into the south Same as original.
burial site 1963 side of the C reactor core and was used 0 test the effects of
ionization on various chemicals being considered for reactor
procens tube scaling and cleaning. The loop had been lefl in
pince for many weeks and was highly irradisicd. Rt was removed
and buricd at & aite 300-400 i south of the 105-C reactor
building.
600-34 $00-Bailed wmbleweed unknown Bailed wmbleweeds were disposed of Lo this site Same as original.
disposal aite
- — — -~ - — — L — e =
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Table 3-2 Site Location Confidence Designation (page 1 of 3)

LOCATION
CONFIDENCE
DESIGNATION

116-B-4 105-B Dummy De¢con French Drain Very Confident Surface strushire - stand pipe
1.16-B~7 1904-B1 OQutfail Structure Very Coafident Surface structure - existing site
116-B-12 117-B Crib Very Confident Surface structure - steel vent with cap
I 116-B-16 111-B Fusl Examination Tank Very Confident Surface structure - concrets floor
| 116-C-2A 105-C Pluto Crib Very Confident Surface sructure - well casing through crib,
installed as part of crib
116-C-2B 105-C Pluto Crib Pump Station Very Confident us:rfacc structure - concrete strusture with steel
116-C-2C 105-C Pluto Crib Sand Filter Very Confident Surface structure - conerete lid
116-C-3 105-C Chemical Waste Tanks Very Confident Surface structure - vem pipss
I 116-C-§ 107-C Retention Basin Very Confident Surface structure - sicel basin
113-B-6 108-B Solid Waste Burial Ground Very Confident Surface structure - concrete pad with lids
118-C4 105-C Horizonta! Control Rod Very Confident Surface structure - cxisting site
Storage Cave
126-B-2 183-B Clcarwells Very Confident Surface structure - existing site
f 126-B-3 184-B Coal Pit Very Confident Surface structure - existing sits
600-34 ;OO-B Baiied Tumbleweed Disposal Very Confident Surface structure « existing sits
ite
116-B-1 107-B Liquid Waste Disposal Confident Photos and drawings available
Trench -
116-B-2 105-B Fuel Storage Basin Trenzh Confident Mound on site
116-B-3 105-B Pluto Crib Confident Drilled 'during LF1, site marker buricd under
gravel
116-B-5 108-B Crib Confident Drawings availahle, visible pipe on sits
116-B-6A 111-B Crib #1 Confident ISV project site, gravel back{ll
116-B6B | 111-BCrib 2 Confident Documents avaiiable.
116-B-10 108-8 Dry Weil/Quenck Tank Confident Drawings available.
116-B-11 107-B Retention Besin Confident . Photm and drawings available, depression on
site
116-B-14 107-B Nonth Sludge Trench Confident Within shadow of contamination of retention
basin, concrete marker and mound on site
116-B-15 105-B Fucl Siorage Basin Cleanout Confident Photos available, mound on site
Percolation Pit
116-C-1 107-C Liguid Waste Disposal Confident Photos and drawings available, a;cpmﬁonmd
Trench ) soil change on site
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Table 3-2 Sife Location Confidence Designation (page 2 bf 3)

LOCATION

CONFIDENCE

DESIGNATION

2w L R T T e g

Photos available, depressicn with motndad

16-C-6 105-C Fual Storage Basin Coafidens
Percolation Pit dredged material
ﬂ 118-B-1 105-B Buria Ground Confident Photos and drawings available, markers on site
113-B-10 Solid Wasts Pit Confident Mound and chains on m H
" 118-C-} 105-C Burial Ground Confident Photos and drawings available, markers on-site
' 118-c-2 105-C Ball Storage Tank Confident Mound on ;iu. additional sits walk may be
beneficial
H 126-B-1 184-B Power House Ash Pit Confident Photos and drawings availabls, ash visible on
wirface
'I 126-B-4 B Area Brine and Sait Dilution Pits Confident Drawings availabls
I 128-B-3 100-B Dump Site Coafident Photos available, boulders and mound on sits
132-B-1 . 108-B Tritium Separations Facility Confident D&D records available
132-B-3 108-B Ventilation Exhsust Stack Confident D&D rocords available
132-B4 .117-B Filtsr Building Confident D&D records available
132-B-% 115-BC Inert Gas Recirculation Confident D&D records available
Buikiing
132-B-6 116-B-%, 1504-B2 Outfail Structure Confident D&D records avaiiable
132-C-1 116-C, 105-C Reactor Exhaust Confident D&D recards available
Stack
132-C-2 116-C-4, 1904-C Quifall Structure Confident D&D records available
132-C3 117-C Filter Building Confident D&D records available
Effluent Pipelines Confident Photos and drawings availahle
116-B-.9 104-B-2 French Drain Not Confident
116-B-13 . 107-B South Sludge Trench 'Not Confident I\:lillm: shadow of contamination of retention
! asin
118-B-2 Coastruction Burial Ground #1 Not Confident
113-B-3 Construction Buriai Ground #2 Not Confident
118.-B4 105-B Spacar Burial Ground Not Confident
118-8B-5 Bail 3X Burial Ground Not Confident Additional site walk recommended
118-B-7 111-B Sofid Wasts Burisi Ground Not Confident
120-B-1 105-B Battery Acid Sump Not Confident
128-B-1 100-B/C Burning Pit Not Confident
128-B-2 100-B Bum Pit #2 Not Confident
128-C-1 100-C Burn Pit Not Confident

3T-2b



—

WHC-SD-EN-DR-001. Rev. 0

Vol 1

Table 3-2 Site Location Confidence Designation (page 3of 3)

LOCATION
CONFIDENCE
DESIGNATION

105-C Reactor Test Loop Barixl Site

3T-2¢

1607-B1 124-B-1, 1607-B1 Sanitary Sewer Not Confident
System surface indicators

1607-83 124-B-3, 1607-B3 Sanitary Sewer Not Confident Additional site walk recommended

il System

1607-BS 124-B-5, 1607-B4, 1607-B5 Not Confident Additional sits walk recommended
Sanitary Sewer System

1607-B7 124-B-7, 1607-B7 Sanitary Scwer Not Confident Additional sitc walk recommended
System

1607-B8 124-C-2, 1607-B8 Sanitary Sewer Not Confident Additional site walk recommended
Systom

1607-B9 124-C-3, 1607-BY Sanitary Sewer Not Confident Additionai site walk recommended
System '

1607-B10 1607-B10 Sanitary Scwer System Not Confident Additional site walk recommended

1607-B11 1607-B11 Sanitary Scwer System Not Confident Additional site walk recommended

600-33 Not Confident '

Additional site walk recommended to search for




13A £

WATER

- WATER FLOW BY MONTH - CFS (1)

YEAR acT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP
1980 H5000 153,000 134,000 150,000 139,000 112,000 124,000 160,000 208,000 141,000 122,000 94,000
1981 89,300 118,000 184000 168,000 166000 120,000 129000 238000 281,000 253,000 189,000 123,0x)
1982 115000 110000 127,000 157,000 189,000 221,000 199,000 211,000 246,000 243,000 196,000 121,00
1983 106,000 124,000 118000 340000 196000 240,000 198000 217,000 200000 190000 182,000 134,000)
1984 93400 137,000 162000 167,000 162,000 170000 174000 169,000 207,000 174,000 125,000 97,900
1985 98,600 112000 138000 174000 179000 135000 140,000 163,000 143000 122000 91,100 103,0¢x)
1986 115000 170,000 157,000 109,000 137,000 190,000 197,000 157000 176000 153,000 131,000 120,004)
1987 104000 113,000 139,000 164000 133,000 130,000 139,000 185000 177,000 111,000 104,000 105,000}
1983 133,000 11,000 139000 147,000 145000 112,000 104,000 161,000 153,000 120,000 111,000 120,000)
1989 114,000 122,000 157,000 179000 17,000 139,000 162000 193,000 174000 105,000 B1,100 103,000
1990 11,000 130,000 132,000 152,000 183,000 179,000 186,000 185000 275000 211,000 138,000 101,00}
199 99400 176000 197000 185000 175000 189,000 393,000 231,000 237,000 ND ND - ND

MEAN 107808 131,750 148,667 157,667 164583 161,417 162,083 189,167 206417 165727 133,655 111,082

WATER )
LEVEL (2) 392 Ju4 K'hY I 7 ki) 396’ oy’ 399 97 gy 3
195m  120.lm  1204m  1207m 1210m  1207m 1207m 1213m  12i16m 1210m 120.1m 119.8
Notes:

" 1) Supplied by the U.S. Geologic Survey, Water Resourees Division, Tacoma, Washington,
2) U.S. Department of the Army, 1992

)
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Table 3-4 Threatened, Endangered, and Sensitive Plant Species

Specific to 100 B/C Area

Carcx densa - Densc Sedge

‘ Species Area Listing
S s e e — - e
Roripps columbise Columbia River shoreline State Endangered
Federal Candidats

Limosslla acaulis shallow water or wet mud slong the Stats Seasitive

Columbia River
Lindernia anagallidea - False Pimpernel Columbia River shorelinc west of 100 B/C | Stats Sensitive

Columbia River shoreline State Sensitive

Cyperus rivularia - Shining Flatsedge

Columbia River shoreline ‘

3T4

Stato Sensitive
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Table 3-5. Federal and State Threatened and Endangered Wildlife Species

W Species Federal State
Common Name | Name i
peregrine falcon Falco peregrinus X X
| bald eagle Haliaeetus leucocephalus X X
Aleutian Canada Branta canadensis x‘ X
goose leucopareia
American white Pelecanus erythrorhynchos X
pelican
sandhill crane Grus canadensis X
1gﬁ1y rabbit Brachylagus idahoensis X
ferruginous hawk Buteo regalis : - X
1: Endangered '
2: Threatened

Soe eet al. 199 -

3T-5
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4.0 EXCAVATION APPROACH

This section develops the approach to be used for excavation and demolition of the
100 B/C waste sites. Specific elements addressed are:

remediation requirements

100 B/C remediation methodologies
excavation volumes, rates, and durations
coordination with other programs
excavation plan

site interferences

excavation sequencing.

Site closure, reclamation and project closeout are discussed in Section 5.0.

4.1 EXTENT OF CONTAMINATION

The 100 B/C remedial design requires estimation of the volume and depth of
contaminated material to be removed. These estimates provide the basis for development of
excavation methodologies, throughput, and interactions between adjacent sites and other
facilities.

The estimates for contaminated and excavated volumes are presented in Attachment 1
(Volume 2). A summary of the contaminated volume estimate is presented in Table 4-1.
The estimate includes minimum, maximum, and probable volumes by type of waste (soil,
metal, concrete, and solid waste [i.e., non-metal compactible material]), and the minimum,
probable, and maximum depth of contamination. The estimates are divided in this way to
show the potential variability of the volumes with respect to the assumptions. The system is
designed for the probable case, with contingencies for handling the maximum. The
minimum case is presented as a lower bound to the volume estimate. The probable volume
is the most likely volume, based on available sampling data and operations records. The
maximum volume is the largest reasonable volume. For liquid waste sites the difference
between the probable and maximum volumes is directly related to the difference between
expected depth- of contamination and groundwater.

Several waste sites listed in Table 4-1 are shown to have probable contaminated
volumes of zero. These sites are indicated on Drawmg H-1-80211 as being left in place (not
excavated).

The volume estimates are based on the fc.)llowing general assumptions (additional site
specific assumptions are given in Attachment 1 (Volume 2):
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uri round
" Burial grounds did nlot leach contamination into thé surrounding soil.
Basis: Dorian and Richards (1978) sampling results.
e In the absence of data, construction burfal gfound depth is 20 ft.

Basis: Typical depth of burial trenches listed in WIDS (DOE-RL
1988).

e In the absence of data, burial ground trenches are 20 ft wide at the bottom, 20
ft deep, and have 1:1 side slopes.

Basis: Typical depth and spacing of trenches; approximate slope from
' 100 Area limited field investigations (LFI) work on liquid waste
sites.
¢  Burial grounds are covered with 5 ft of clean soil.

Basis: Approximate height of fill based on field observations of 118-B-
1 and interviews.

. In the absence of data, burial ground waste is comprised of 75% non-lmetal
compactible waste and 25% metal waste by volume.

Basts: Miller and Whalen (1987)
e  Burial grounds were filled completely.
Basis: Miller and Whalen (1987) and historical photographs.
Liquid Waste Sites
®  (Cesium and strontium traveled further than any other radicactive contaminant,
Tritium, uranium, and technetium-99 probably traveled as far as cesium and
strontium, but because they have a low affinity for soﬂ they are not expected
to be present in the soil column.
Basis: Conversations with chemists and radiation monitoring specialists.
* In the absence of data, trenches were built with 1:1 side slopes.

Basis: Approximate slope from 100 Area LFI work.

e  If the average water flux into a liquid waste site is less than the soil’s ability to
drain (unsaturated vertical hydraulic conductivity), then the liquid went straight

4-2
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down without lateral dispersion. The unsaturated vertical hydraulic
conductivity for Hanford formation material is about 8.0 E-4 cm/sec.

Basis: Professional judgement.
The saturated vertical hydraulic conductivity is one order of magnitucie greater
than the unsaturated vertical hydraulic conductivity (i.e., about 8.0 E-3
cm/sec).

Basis: Professional judgement,

The horizontal hydraulic conductivity is one order of magnitude less- than the
unsaturated vertical hydraulic conductivity (i.e., about 8.0 E-5 cm/sec).

Basis: Professional judgement.

In the absence of data, contamination extends no more than 5 ft below the
bottom of a liquid waste site, or a site with expected liquid migration.

Basis: Review of Dorian and Richards ( 1978) and LFI data.
In normal operations (for the probable case), trenches were maintained with at
least 1/3 freeboard and this 1/3 is not contaminated. In the worst case
(maximum case), the trenches were filled to the top.

Basis: Professional judgement.

In the absence of data, the top of cribs are 6 ft below grade.

Basis: Information for 116-B-6A from' the in situ vitrification testing of
this crib.

The worst (maximum) case for liquid waste site contamination is that
contamination extends to groundwater.

Basis: Maximum depth possible (for contaminated vadose material).
Contamination from pipe leaks is laterally symmetric.
Basis: Professional judgement.

Process effluent pipe leaks contaminated 10% of their total length (probable
case).

- Basis: Professional judgement; leaks are likely to have occurred at
junction boxes or joints, but not every joint is likely to have leaked.

4-3
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Process effluent pipes are placed in a bed of gravel with 3 in of gravel below,
6 in of gravel above and 2 ft of gravel on either side of the pipe.

Basis: Typical construction method.
All fill within the retention basins is contaminated.

Basis: Professional judgement.

In the absence of data, the width of tile field trench laterals is the diameter of
the pipe plus two feet.

Basis: Professional judgement,
Contamination starts at the top of pipes in tile fieids.
Basis: Professional judgement

In the absence of data, septw tanks of the same volume have the same
dimensions.

Basis: Professional judgement.

4.2 100 B/C REMEDIATION METHODOLOGIES

This section describes strategies and methodologies for excavation/demolition,
transport, and treatment of 100 B/C wastes. Although the analytical system development is
being performed as a separate project, the key concepts are described in this report for
clarity because of the close interrelationships between the materials handling and analytical

activities.

4.2.1 Excavation Strategy

The 100 B/C excavation strategy is influenced by the following considerations:

operational parameters for the equipment selected for excavation, demolition
and transportation of materials

the methods employed for removal, momtormg, transport and processing of

_ the excavated materials

design requirements for the excavation, access routes, spoil stockpiles and final

topography.
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Excavation methodologies and strategies, discussed in the following subsections, are
divided into three general areas: soil excavation, buried waste excavation, and demolition of
excavaied debris. Design strategies are discussed as they relate to the excavation and
reclamation plans,

4.2.1.1 Soil Excavation. As indicated in Tabie 4-1, approximately 74% of the
contaminated media in the 100 B/C Area is soil totaling in the millions of cubic yards.
When overburden is considered, the volumes to be removed within the specified time frame
“are substantial and will require a continuous production-oriented approach. That is, the
excavation must be accomphshed with high throughput equlpment maintaining contmuous
operation to the maximum extent possible.

While the pre-design guidance (WHC 1993a) did not specify the types of excavation
equipment, criteria were established to guide the selection (see Sections 2.0 and 3.4.1 of the
referenced document). The previous conceptual design studies (WHC 1991b) performed an
evatuation of several equipment alternatives such as dragline, clamshell, excavator (backhoe),
and loader. In that evaluation, selection criteria were established which included
considerations such as rate, depth, excavation control, and maneuverability. The results of
the conceptual study indicated that the wheeled loader best fits the evaluation criteria for
open excavations involving only soil, and backhoes are best suited for applications requiring
maneuverability such as around pipelines or other buried structures. Based on the previous
study and upon further analysis of site conditions and project requirements, the following
criteria are considered to be key in the selection of excavation equipment:

. high excavation rate

®  capable of excavating to the water table

. capable of handling large boulders (12 in and larger)
s  efficient loading of bulk containers

. maneuverable in small sites a

*  do not generate excessive quantities of fugitive dust

¢  maneuverable around obstructions (such as pipelines and buried structures)

e  provide good excavation control (to differentiate between clean and
contaminated)

e  compatible with the anticipated mode of in situ monitoring (analytical).
Consistent with the previous conceptual studies, the equipment systems which are
currently judged to best fit all of these criteria are the backhoe and the front end loader. The

backhoe is particularly maneuverable in small sites and around buried objects. The loader
when used in combination with a dozer provides rapid excavation and good depth control

4-5
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espec:ally when excavating in shallow lifts (required for in situ monitoring, see Section

4.2.3).

The development of excavation strategies for the major, s1te groups follows the
approach described below:

The 116-B-12 crib is evaluated as representative of a small waste site; the 116-
B-1 trench is evaluated as representative of a typical medium-size site; the 116-
B-11 retention basin is evaluated as representative of a large soil waste
excavation (after removal of the basin).

Backhoe excavation is compared against excavation using the dozer/loader
combination.

Excavation in shallow lifts (1 to 2 ft) is compared agai;lst side-to-side
excavation in full vertical cuts from the surface. In both cases, the comparison
evaluates excavation in all dimensions.

Excavation in shallow lifts using in situ monitoring is compared against
excavation from the surface using ex situ monitoring of excavated soils.

Large-capacity buckets (10-13 cubic yards) are compared to medium-capacity
buckets (6-7 cubic yards).

Minimal in situ monitoring (a vertical-face excavation case) is compared to
comprehensive in situ surface monitoring (shallow lift case).

Waste minimization (maximum differentiation between clean and contaminated
soil) is compared to a case where waste minimization is not a goal (more clean
soil is sacrificed as contaminated to increase productivity).

Key assumptions made for each of these comparative situations include:

Side slopes are excavated to 1.5/1 for safe operation within the excavation and
for stable side slopes.

In situ monitoring consists of surface radiation measurements which are only
capable of measuring radionuclide concentrations to a depth of 10 in (see
Section 4.2.3).

All excavated soils are transferred directly from the backhoe or loader bucket
to a bulk container carried by a truck.

Measures to control fugiiive dust and the spread of airborne contamination will
be implemented and the measures are assumed effective. It is also assumed
that the alternative methods of excavation provide the same degree of
contamination control.
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These evaluations produce the following results:

®  Waste minimization is a strong cost influence, i.e. disposal costs strongly
outweigh excavation costs. Some loss in production rate can be sacrificed to
save clean material which would otherwise be disposed as contaminated.

¢  To achieve waste minimization, excavation in shallow 1 to 2 ft lifts using in
situ surface monitoring for excavation control is the preferred approach.

*  Excavator bucket size is determined-primarily by the size of the shipping
container; a 6-7 cubic yard bucket size is nearly optimum for both the backhoe
and loader, even though the use of these medium-sized buckets slightly reduces
production rate as compared to using the large buckets.

e  Backhoe and dozer/loader excavation are nearly equal in rate for most
applications; the backhoe has the advantage in small sites, near the bottom of
larger excavations, or in the fringes (boundary between clean and
contaminated); the dozer/loader is preferred in larger area excavations which
are not near the fringes, such as in overburden stripping or in the center of the
contaminated plume.

¢  Excavation in shallow lifts using in situ monitoring is preferred for medium-
and large-size sites; excavation from the surface using ex situ monitoring is
preferred for small sites.

In most cases, in situ surface monitoring should be adequate to identify clean and
contaminated materials and guide excavation operations. All excavated materials are
transported in containers to their respective destinations (see Section 4.2.2) depending upon
the results of the in situ monitoring. However, as a backup to in situ monitoring,
containerized soils are further monitored ex situ to verify designation of the soil as clean or
contaminated and to verify waste class. Containers are monitored only when excavating in
the transition zones between waste classes or between areas of clean soil and contaminated
soil. This procedure is discussed in more detail in Section 4.2.3.

Water sprays and control agents are used to reduce fugitive dust in all excavation and
demolition operations. Sprays are applied within the excavation at excavation points and
upon traveled surfaces. Sprays are also provided at container filling points. Further
descriptions of dust control systems are provided in Section 6.5.

4.2.1.2 Buried Waste Excavation. Overburden removal from burial grounds proceeds in
the same manner as a soil excavation site (Section 4.2.1.1). Once the trenches are
uncovered, the excavation proceeds from the surface excavating solid waste, soil admixed
with the solid waste, and soil between trenches. Both visual and in situ monitoring

© techniques are used to differentiate buried solid waste and clean vs contaminated soil.
Backhoes and loaders are appropriate for soils and some solid wastes, while excavators, with
grapple attachments, are more versatile for removing solid waste of odd shapes or sizes, such
as control rods. Size reduction, such as cutting control rods into container-lengths, is
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performed as a separate operation with shear attachments on separate machines to avoid
delaying excavation operations.

Any materials unearthed which require further processing, such as intact drums of
unknown content or compressed gas cylinders, are visually identified during the excavation
and are removed to a staging area for further processing. Storage of these materials is
discussed in Section 4.2.4. -

4.2.1.3 Demolition. Major demolition activities include razing concrete structures, steel
tanks, and buried pipelines. Demolition activities are generally ‘separate from the excavation
activities and use different types of equipment. The standard machine for demolition is a
hydraulic excavator base equipped with interchangeable attachments for cracking and
pulverizing concrete, cutting steel, grappling large pieces, and densifying metal shapes.
Operations for each of the major site-types are described in the subsections below.

Concrete Structures. Thick concrete structures (>2 ft thick) such as the walls of the
116-B-11 retention basin are demolished by first breaking the concrete using a hydraulic
hammer attachment. Once reduced to smaller pieces, the concrete chunks are sized for the
containers using the pulverizer attachment. It is not necessary to separate the rebar from the
concrete, although some will separate during pulverization; separated rebar can be cut using
the shear attachment, although the pulverizer attachment is also capable of cutting rebar
albeit less efficiently.

Thinner concrete walls (<2 ft thick) and concrete pipelines are demolished with
either the cracking or shear attachments and do not require the hydraulic hammer. The
hydraulic hammer is slower to use and should only be used in situations where concrete is
too thick to use the cracking attachment, i.e., does not fit within the jaw opening. Loading
of the demolition debris is performed using loaders or grapples; the choice depends upon the
sizes and shapes of the debris.

Steel Structures. Steel structures such as the 116-C-5 retention basins are demolished
using the mobile shear attachment. Plate is cut to fit the waste container; if necessary, a
densifier attachment is used to flatten bent plate into more compact shapes to save space in
the disposal facility. A grapple is used to load sized plate sections into a container.

Buried Pipelines. The major pipelines are uncovered with backhoes and/or the
dozer/loader combination to remove overburden. The pipe is first crimped with a grappie or
densifier attachment, the crimped section is cut using mobile shears, and the cut pipe section
is removed to a staging area near the excavation. Staged pipe sections are then compacted
(flattened) using the densifier, or a transportable compactor. Compacted pipe sections (sized
to fit the shipping containers) are then grappled into shipping containers.

4.2.1.4 Excavation Design Strategy. Design of the waste site excavations, excavation
access routes, and excavation spoil distribution is dependent upon the constraints imposed by
existing site conditions and the methods chosen to perform the tasks. -

The waste site excavations are designed with the following considerations:



WHC-SD-EN-DR-001, Rev. 0
Voi. |

The excavation geometry is controlled by the locations and dimensions (length,
width and depth) of the waste sites, the excavation design slopes (1.5H:1.0V),
and by access requirements, Waste site boundaries are discussed in Section
4.3 and Atts:“:ment 2 : volume 2).

The bottom elevation of the excavation along the B and C Reactor effluent
pipelines is based on invert elevations derived from construction drawings. -

Personnel egress from the excavation does not require alteration of the design
slope angles or the placement of any special points of access.

The excavation is designed to minimize the removed material volume based on
the estimated probable extent of contamination at each waste site (see Section
4.3).

Sites which are very close to each other are incorporated into one excavation.

The excavation is designed to not encroach within § ft (2 m) of the B or C
Reactor Buildings.

The preliminary excavation design does not consider the presence of
underground or aboveground interferences such as utilities. However, the
location of critical interferences such as the active water lines and groundwater
monitoring wells will need to be accurately pinpointed during final design and
additional excavation required to remove and/or replace such utilities will be
considered at that time.

Due to the low susceptibility of the site to flooding or ponding of precipitation,
a surface water diversion system is not incorporated.

. Excavation access is provided through a network of haul roads, site access roads, and
ramps to the bottom of waste site excavations. The following considerations are made in the
design of access:

The number and width of excavation-ramps are kept to a minimum.

Ramps are provided to the bottom of most excavations to allow access by haul
trucks in the larger sites and access by all-terrain vehicle in smaller sites.

Ramps for larger excavations are 12 m wide and extend to the bottom of the
excavation at 2 10% grade. This design allows for truck travel on the ramp.

Ramps for smaller excavations are 6 m wide and extend to the bottom or near
the bottom of excavations at a 20% grade. These steeper ramps are provided
only if the size of the site makes it impractical for trucks to travel into the
excavation. | '



WHC-SD-EN-DR-001, Rev. 0
Voi. | ’

Minimum allowable truck turning radius is 13 m.

Ramps are placed down-grade where possible to minimize the amount of*
excavated material.

Ramps and haul roads are generally oriented from the excavauons to the east
to reduce hauling distances.

The existing road system is utilized as much as possible to reduce the cost of
road improvements and to avoid disturbing more land than necessary.

For the placement of ramps, interferences such as above- or below-ground
utilities are avoided where possible.

Separate ramps are planned for many sites which are close to one another to
provide some flexibility in scheduling the sequence of the excavation. In some
instances, however, consideration is given to the use of prior excavations as
ramps or providing only one ramp to a group of sites which are likely to be
excavated simultaneously.

Clean spoil to be reused for site reclamation is stockpiled in two ways:

Overburden and ramp soil (always assumed to be clean) along with other
material determined to be clean upon excavation is stockpiled locally. The
total quantity of locally stockpiled fill is estimated to be about 1.4 million
loose ‘cubic yards (LCY).

Suspected contaminated material and material from the fringe of the
contaminated zone is transported to the classification structure, Material
classified as clean (estimated at 0.1 million LCY) is stockpiled near the
classification structure in the central stockpile. All other material is
transported to the disposal facility (about 2.0 million LCY).

Stockpile areas are designed to efficiently use available space. The local stockpile
areas are laid out as follows:

Material is placed as close to the excavation access points (ramps) as possible
allowing some room for excavation expansion.

Piles are oriented parallel to the long access of each excavation to facilitate
replacement.

The geometric design of the piles is not specified; a uniform pile thickness (to
a maximum of 4 m with a 2H:1V angle of repose) is assumed to evaluate the
amount of area needed for each portion of the excavation. The stockpiles will
probably be constructed by a combination of truck off loading and dozer/loader
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pushing to form a high bank or series of high banks within the designated
areas.

*  The use of previously excavated waste sites as locations for the placement of
soil spoil from an active portion of the excavation avoids the double handling
of material.” A plan for such placement cannot be developed at this time due to
the uncertainties in the timing of closure.

The central stockpile area is sized to allow the placement of approximately 780,000
LCY or about six times the quantity required. This capacity allows up to 50% of all clean
excavated material to be placed in the central stockpile area which provides for backup
storage should any local stockpiles not be feasible,

4.2.2 Transport

Transport Mode. A previous study and cost analysis was performed by WHC to
evaluate different modes of waste transport (WHC 1991f). The study. evaluated rail and off-
road trucking in addition to aerial tram, on-road trucking, overland conveyors, and slurry
transport. Evaluation factors included as low as reasonably achievable (ALARA), safety,
environmental risk, sensitivity to operations and site extremes (i.e., seismicity, weather,
traffic and topography), and cost. Slurry transport scored the highest in that study.
However, slurry transport is rejected in the current design because it does not meet the pre-
design guidance criteria of minimum secondary waste generation and maximum use of
existing transportation infrastructure. It is also concluded that slurry transport is not a
practical method of handling the wide range of waste materials to be transported, especially
boulders, concrete, and steel waste forms.

The previous study showed that rail and off-road truck transport were both viable
options, scoring near the top among all competing options. Between the two, rail transport
was judged preferable, primarily because of greater safety and lower cost.

A more recent cost analysis was performed by WHC (WHC 1993b) to directly
compare the off-road truck and rail options. The results showed rail to be significantly less
costly, primarily because of the available rail infrastructure contrasting with the high cost of
trucks and the need to construct special haul roads. This finding is consistent with general
practice in the shipping industry and is consistent with a similar project now being conducted
in the Uranjum Mill Tailings Remedial Action (UMTRA) program in Grand Junction,
Colorado. The current design effort accepts the results of these previous studies as valid
without further analysis. The pre-design guidance (WHC 1993a) also specifies rail transport.
Material will be transported from the excavations to a rail loading facility via highway trucks
over a road network, the majority of which is existing. The existing road network will be
improved for use as haul roads and supplemented with new roads to complete the routes.

Transport Containers. The conceptual design studies (WHC 1991b) proposed the use

of 50 cubic yard rectangular steel boxes for use as shipping containers. In a subsequent
* analysis (WHC 1993c), WHC recommended the use of similar containers but of a smaller
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size (35 cubic yard reusable containers for low activity wastes and 18 cubic yard single use
containers for high activity). Specification of the 35 cubic yard container, which WHC
estimated to weigh about 50 tons fully loaded, is based upon projected practical weight limits
of trucks and container handlers, and is a convenient weight and size to be carried by rail
flatcars which can carry 100 tons (assuming two containers per car). A similar container is
also currently being used by the UMTRA Grand Junction project.

This pre-design proposes the use of a single 35 cubic yard reusable container-type to
transport all waste, including high activity waste. Clean soil resulting from excavation of
ramps and overburden is transported to local clean stockpiles using the same containers. All
containers are carried on specially modified transport trailers equipped with locking devices
to keep the container in place on the trailer. Each container is provided with an end gate to
allow end-dumping at either the backfill storage area or at the disposal site. A cover is
placed on the container before it is transferred to the rail car. The total weight of the
container and lid will not exceed the 50 ton limit. Container design is discussed further in
Section 6.2.1.1. |

Decontamination and Rail Loading Facilities. Trucks with loaded containers leave
the excavation site and move to the classification structure. At the classification structure,
loaded containers from fringe zone of the excavation are counted with radionuclide detection
instrumentation and sampled for chemical analysis in the on-site laboratory. Ten percent of
the containers from the known contaminated zones are monitored and sampled at the
classification structure. Containers which have been monitored and trucks which bypass the
classification structure then move to the equipment decontamination station.

Prior to the equipment decontamination station, lids are placed on the containers.
Then containers (and trucks to a lesser extent) are washed with water to remove exterior
particulate contamination. Decontamination water is collected in a basin and pumped to a
wastewater treatment system where additional solids settling occurs, thus clarifying the
water, The clarified water is either recycled as wash water or is loaded out to trucks for use
in excavation dust control. Samples of clarified water and settled solids are collected
periodically and analyzed to determine contamination levels. Details of the decontamination
operation are described in Section 6.3.

Following decontamination, the trucks carry contaminated material to the container
transfer station where the covered containers are lifted from the trailers using container
handlers (similar to forklifts, see Section 6.2.2). Containers are placed on the rail flatcars
equipped with brackets on all four corners to secure the container from horizontal movement.
An empty container. received from the disposal site is placed on the truck and the truck then
returns, following lid removal, to the excavation site for reloading.

Trucks containing clean soil from the excavation site move to the spoil stockpiles
where containers are end-dumped using a hydraulic lift built-in to the trailer. Empty trucks
return to the excavation site for reloading.

Rail Transport. Containers on railcars are shipped to the disposal facility where they
are emptied, decontaminated (interior and exterior), and returned to the 100 B/C Area.
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4.2.3 Analytical

A basic feature of the analytical approach is the real-time or near-real-time in situ
characterization of contamination in support of continuous excavation operations. The
analytical system concepts are being developed in a study separate from this pre-design and
are documented in the Large-Scale Remedzauon Analytical System Plan (WHC 1593d). The
analytical approach consists of:

site modeling using prior data and data collected as excavation proceeds
in situ monitoring and on-site laboratory analysis

container monitoring and analysis (classification)

air monitoring

site closure monitoring and analysis.

Based on available characterization data, each waste site is modeled to identify the
nature and levels of contamination. ‘"These models describe the expected volume of
contamination and the expected concentrations and distributions of contaminants. A single
indicator radionuclide (cesium-137) is chosen as the basis for real-time monitoring.
Cesium-137 is a gamma emitter and is easily measured with field instrumentation,
Concentrations of other radionuclides are derived using pre-defined concentration ratios
between cesium and the other radionuclides. The model presents the best estimate of these
ratios; then during remediation the model is refined as more data are collected.

Volatile and semi-volatile organic contaminants are measured with field screening
instrumentation, i.e., flame- or photo-ionization detectors. Any material with positive
screening results or which is known to contain organics is sampled and analyzed in the on-
site lab for contaminant identification and quantification.

The only inorganic soil contaminant currently identified is hexavalent chromium.
Field screening with X-ray fluorescence (XRF) instruments is used to monitor total
chromium levels at waste sites suspected of containing chromium as a contaminant.
Materials found to have total chromium concentrations exceeding regulatory limits for
hexavalent chromium are assumed to be regulated with respect to chromium content. As
information is gathered on different waste sites, the corresponding site models are updated.

In the case of a site with no characterization information (and no analogous sites),
limited intrusive sampling is performed during excavation to build the site model. Initially,
grab samples from many of the in situ monitoring locations are processed through the on-site
lab to confirm the site conditions. The sampling w1ll return to routine levels when the model
adequately defines the waste site.

Solid waste sites require more extensive model development due to the limited
information available and to the heterogeneous nature of the waste. However, because the
waste is heterogeneous, the model will not attempt to characterize waste in great detail, but
only to the extent necessary to support designation of waste type for disposal purposes. For
example, the burial grounds are known to contain, as hazardous components, constituents
such as cadmium, lead, and mercury. However, these constituents are present in metallic
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forms which are distributed throughout the buried waste in the major burial grounds (118-B-1
and 118-C-1 as well as some of the smaller burial grounds). It is not practical or cost
effective to identify each metal piece.” Therefore, buried waste known by process knowledge
to contain hazardous constituents is designated as regulated for those constituents and handled
accordingly. ’

Real-time monitoring (in situ monitoring) verified by on-site laboratory analyses is
used for characterizing contaminated media during excavation operations. Prior to each
excavation lift, in situ measurements for the indicator radionuclide (cesium-137) and
screening measurements for chemical contaminants are made to verify the site model, control
waste designation, and assure worker protection. Laboratory analysis is performed when
real-time monitoring indicates that it is needed (i.e., for organics and transuranic [TRU]
radionuclides) and for meeting quality assurance (QA) requirements.

Real-time monitoring of radionuclides consists of gamma spectroscopy for the cesium-
137 indicator measurement using sodium iodide detectors connected to multi-channel
analyzers; chemicals are detected with screening instruments such as photo-ionization
detectors for organics and XRF for metals. During the excavation, air monitoring is
performed for control of contamination spread and for worker protection. Air monitoring
consists of both totalizing and personnel air samplers.

Container monitoring at the classification structure is used to verify the contents of
selected waste containers. The monitoring strategy includes two types of analyses: ’

®  verification analysis for materials with definite characteristics (i.e., definitely
contaminated based on in situ measurements)

® identification analysis for materials from the transition zones between waste
classes and between clean and contaminated areas (fringe).

Container monitoring is performed on 10% of the containers for verification sample
analyses and on 100% of the containers from fringe areas for identification analyses.
Container monitoring uses germanium detectors connected to multi-channel analyzers (MCA)
for radionuclides and a rapid-turnaround on-site laboratory for chemical analyses.

After removal of the contaminated material from a waste site, site closure surveys are
performed to verify that the remaining contamination is below cleanup limits. These surveys
are conducted off-line from the excavation operations. The surveys are performed using in
situ monitoring instruments with longer count times (for lower detection levels) and grab
samples on a subset of the in situ monitoring points. Sufficient grab samples are collected
for a 95% confidence level designation of the site. Analytical methods are sufficient for
detailed chemical and radiological determination of ail contaminants of concern (COC) to
provide a defensible site closure record.
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4.2.4 Waste Storage

Five areas are provided near selected burial grounds for waste storage (see Drawing
H-1-80224). These areas are open but are marked appropriately when in use. When waste
material is placed in a storage area, warning signs are used to alert personnel of the hazards
contained within the area. The materials to be placed within the waste storage areas include
the following:

e  intact drums
e  pressurized cylinders

*  large size components with dose rates > 1 R/hr that may be more effectively
transported without containerizing in the standard bulk containers; an example
would be the steam generator tubes from N Area buried in 118-B-1.

The waste storage areas may also be used as a laydown area for solid waste that must
be size reduced before containerizing and shipping to Environmental Restoration Disposal
Facility (ERDF). This use of waste storage is provided only as a contingency, because the
baseline approach assumes that size reduction occurs in parallel with excavation at the
excavation sites.

Although waste storage capability is provided for intact drums and pressurized
cylinders, the possibility of encountering these is considered remote. All available
information siggests that no cylinders and very few intact drums, if any, were disposed of in -
the 100 Area burial grounds.

The following paragraphs describe contingency methods for handling these special
materials even though they are not likely to be encountered. These methods may need
modification on a case-by-case basis as materials are encountered during actual excavation.
The methods described below assume that materials requiring storage are only found in
burial grounds and rarely occur. All waste storage activities are conducted off-line from
excavation and demolition operations.

Intact Drums - Intact drums are assumed to contain liquids until proven otherwise. If
they contain liquids, the liquids could leak if the drums are handled without special care.
There is also concern that the drums may be pressurized and thus present explosive rupture
hazards. When an excavator uncovers a drum (as determined visually), the excavation is
stopped and the drum is inspected to determine if it is intact or already breached. If the
drum appears to be intact, a removal strategy is assessed by field personnel. The drum is
extracted, possibly using special devices such as a barrei-handler attachment, and placed in
an overpack drum. The overpack is sealed and transported to the waste storage area for
temporary storage until a handling procedure can be devised. While the drum is being
extracted, the excavator is reassigned to a different area, if possible, to maintziin production.

Pressurized Cylinders - Cylinders are assumed to contain pressurized liquids or gases
until proven otherwise. When an excavator uncovers a cylinder (as determined visually), the
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excavation is stopped, all ground personnel and nearby equipment are evacuated from the
affected area. The cylinder is inspected by the excavator operator to visually determine if it
is intact or already breached. If intact, the cylinder is assumed to be pressurized and a
removal strategy is devised by field personnel. The cylinder is carefully extracted from the
excavation using the grapple attachment. This extraction method is considered intrinsically
safe because of the distance of the operator from the cylinder and because of the inherent
containment protection provided by the massive grapple attachment.

After the cylinder is extracted from the burial ground, the grapple operator moves it
to the nearest storage area where it is placed for later management. Cylinders are stored in a
condition that minimizes the effect of accidental discharge (such as confining the cylinder
sides and allowing all explosive forces to be directed straight up into the air). Management
of the cylinders depends on many factors including the contents and physical condition of the
cylinder. Upon collection of cylinders, strategies for further management are devised which
consider the specifics of the situation. Cylinder management services which include
sampling and depressurization are commercially available and it is likely that these services
would be procured.

Large Size High Dose Rate Components - These materials with dose rates exceeding 1
R/hr (e.g., possibly N Reactor steam generator tubes) may be mote efficiently transported to

the disposal site intact without size reducing them to fit in the transport containers. These
materials may be placed in the waste storage areas until a case-by-case transport strategy is
devised by operations personnel.

4.2.5 Treatme;lt

Waste treatment is beyond the scope of this pre-design. At this point, no decisions
have yet been made on the need for treatment of wastes prior to their disposal at the ERDF.
Performance assessments related to the design of the ERDF are on-going. These studies
along with continuing dialog and negotiations with the regulatory agencies will eventually
determine treatment requirements, if any.

In the course of excavation of burial grounds, it is possible that special materials may
be encountered which reguire additional processing or treatment prior to their transport to
ERDF. Examples include intact drums of unknown content and compressed gas cylinders.
Current knowledge of historical practices in the 100 Areas indicates that these materials are
unlikely to be encountered in the burial grounds. However, in the event that these materials
are encountered, it is intended that they be set aside temporarily under safe storage
conditions in the waste storage area. As operations continue and depending upon the nature
and volume of these special hazard materials, disposition will be determined on a case-by-
case basis and appropriate processing schemes identified, if necessary.

As a contingency, the pre-design for the 100 B/C remedial systems provides a

reserved area should treatment systems be required within the 100 B/C Area. This reserved
area is indicated on the site plan given in Drawing H-1-80224.
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4.3 EXCAVATION VOLUMES, RATES, AND DURATIONS

" The excavation is performed according to the excavation strategy (Section 4.2.1)
using sufficient numbers of equipment systems to complete remediation within five years.
To determine the number of systems necessary to complete the 100 B/C Area remediation,
the removal rates and volumes are required. However, the removal rate is variable
depending on the type of material and the type of site. The following subsections define the
material types, the site types, the removal rates, the excavated volumes, the duratmns, and
number of equipment systems required. :

4.3.1 Material and Site Types

Excavation or demolition rates differ according to the type of material being removed
and the excavation or demolition process involved. For example, structure demolition is
much slower on a cubic yard basis than soil-excavation.

Based upon the differences in removal rates, the types of materials fall into the
following categories:

. Overburden - Consists of the clean soil cover over a contaminated site. This
layer of soil can generally be removed more quickly and easily than the
contaminated soil., ‘

¢  Ramp - Consists of clean soil removed to provide equipment access to the
contaminated zone on sites which are excavated in lifts.

. Soil - Consists of contaminated soil within the contaminated zone and clean
soil around the perimeter of the contaminated zone which must be removed to
provide safe side slopes.

*  Burial ground materials - Consists of all materials removed from the burial -
ground trenches and from the ash/coal pits used for disposal of waste materials -
from prior decommissioning activities.

¢  Metals - Consists of metallic materials from pipelines and structures (including
steel retention basins as a result of demolition activities).

. Concrete - Consists of all concrete materials, reinforced or unreinforced,
including structural members, foundations, and concrete pipe from demolition
activities.

*  Demolition materials handling - A separate rate is provided to account for
loading of demolished materials.

Sites are categorized into five types as follows:
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® . Large Sites - The 116-B-11 and 116-C-5 rétention basin sites.

. Medium Sites - All sites with excavated volumes >5,000 LCY with exception
of retention basins. Includes pipelines and contaminated soils associated with
. pipeline leaks. Generally, "trench-type" sites.

e  Small Sites - All small, pit type, excavations with excavated volumes <5,000
LCY (i.e., cribs and french drains) except sites with significant buried
structures (such as outfall structures).

e  Sites with buried structures - Sites with significant concrete or metal
structures, such as an outfall structure, septic tank, or partially demolished
ventilation stack.

*  Burial grounds - Sites used for the disposal of solid waste, including burn pits,
ash pits, and construction burial grounds.

Each of these material and/or site types requires a different mix of equipment and
different excavation approaches to optimize efficiency and reduce waste volume. The
excavation approach is interdependent with the analytical approach and both must occur in
concert. The section below describes the details of the excavation strategy and the equipment
for each material/site type.

4.3.2 Excavation Strategy by Material and Site Type

Major excavation and demolition equipment are categorized into five operational
groups as follows:

Group

Equipment Items

Excavator (backhoe)

Bulldozer and wheel loader

Excavator with grapple attachment; grappie sleeve or bucket is
applied when handling soil

Excavator with interchangeable demolition/processing
attachments

Excavator with mobile shear and densifier attachments.

B ¥ BEzp

The excavation strategy for each material and site type is graphically depicted in the
block diagram of Figure 4-1. Note that this diagram is time sequenced, e.g., activities which
line up vertically are conducted simultaneously. A description of the excavation process for
each site type (and material types within site types) is given below.

4.3.2.1 Large Sites. The large sites consist of the concrete and steel retention basins. The

retention basin fill is removed via the excavator with bucket attachment (E3) to expose the
walls. In parallel with basin fill removal, the concrete walls are demolished with the
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excavator (E4) fitted with either the hydraulic hammer for thick concrete sections or the
pulverizer for thinner sections. The steel walls are cut with the excavator/shear (EJ)
combination. Demolished materials and basin fill are loaded into containers with the E3

group.

Once the basin structures have been removed, the excavation proceeds to remove
contaminated soil beneath the. basins. This excavation process is illustrated in Figure
4-2. The excavation proceeds in shallow one foot lifts using both the dozer/loader (E2) and
the backhoe (E1). The dozer/loader group (E2) is used in the center of the contaminated
plume. This group operates in tandem with the analytical vehicle which follows behind the
excavation equipment monitoring the freshly excavated surfaces as they are being uncovered.
This in situ monitoring information is then used to guide excavation for subsequent lifts.
Stakes or paint which mark the measured perimeter of the contaminated zone are placed at
the edges of the contamination and serve as a guide to excavation.

The backhoe (E1) is used to remove and segregate materials in the fringe area
(defined as a 10 ft band at the interface between the contaminated and clean zones). It is
also used to excavate the clean material outside the contaminated zone (designated as the
"clean wedge” in Figure 4-2). The dozer/loader group (E2) is used to construct the ramp
into the excavation. As the excavation becomes deeper, the ramp is made deeper and longer
to access the increasing depth, maintaining a consistent grade (maximum 10%) over which
the haul trucks can maneuver.

4.3.2.2 Medium Sites. The overburden from medium sites is removed with the
dozer/loader group (E2). Overburden is moved either to a local stockpile near the site or to a
central stockpile of clean soil. Following overburden removal, all subsequent excavation
uses the backhoe (E1).. Excavation proceeds in one foot lifts and in situ monitoring via the
momtonng vehicle is used to stake the edges of the contamination. Ramps are maintained
using the dozer/loader (E2). Ramp material is stockpiled at the sides of the ramp.

) Pipelines are a special case of medium sites, Excavation of overburden proceeds ina

similar manner to other medium sites (using dozer/loader E2), except that upon reaching the
top of the pipe, the pipe is completely uncovered with the backhoe (E1) (see Figure 4-3).
The excavator with shear attachment ES is used to cut the pipe and the excavator with
grapple attachment (E3) is used to remove the pipe; the pipe is laid down at the surface. A
10% ramp is constructed to the depth of the removed overburden to maintain truck access.
Once the pipe is removed, a 20% slope ramp. is constructed to the bottom of the excavation
to allow access by the monitoring vehicle. The excavation then proceeds as necessary to
remove soil contamination resulting from pipe leaks. If the soil contamination depth exceeds
the reach of the backhoe, a 10% ramp is constructed to the bottom to allow equipment and
truck access to complete the excavation. The removed sections of concrete and steel
pipelines are processed at the surface with demolition equipment (pulverizer E4 or
shear/densifier ES) to further cut and/or crush the pipe for container transport. Processed
pipe material is loaded into containers with the grapple (E3).

4.3.2.3 Small Sites. The backhoe (EI) is used for all phases of excavating small sites (see
Figure 4-4). Initially, excavation proceeds in shallow lifts until the accessible clean
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overburden is removed. Excavation then proceeds trom the surrace to the tull depth of the
contamination. Monitoring is provided by boom-mounted instruments on a separate remote
monitoring vehicle. If the depth of contamination is greater than the backhoe reach, the site
is benched (including 10% ramp) to provide a new surface for backhoe operation. A 20%
ramp is constructed from surface of the excavation bench to the bottom of the excavation to
provide equipment and monitoring vehicle access to the bottom of the excavation.

4.3.2.4 Sites With Structures. The excavator with bucket attachment (E3) is used to
remove soil from around structures. Demolition attachments (E4) such as pulverizers or
shears are used to demolish the structures. Demolition debris is loaded into containers with
the E3 group. Soil beneath structures is subsequently excavated in the same manner as a
small soil site.

4.3.2.5 Burial Grounds. Overburden removal and ramp excavation in burial grounds (see
Figure 4-5) is conducted in the same manner as medium sites, i.e., using the dozer/loader
group (E2). Operating from the new bench formed after overburden removal, the
excavator/grapple or bucket group (E3) is used to remove.the buried waste and/or soil
between waste trenches. A boom-mounted probe operated from a remote monitoring vehicle
is used for in situ monitoring of contamination levels in the waste trenches. A 10% ramp is
used for vehicle access to the excavator bench and a 20% ramp is constructed to the bottom
of the excavation to allow access for final monitoring.

Oversize objects removed from the waste trenches are processed at the surface using
the E4 group. Solid waste is loaded into containers using the E3 group. The N Reactor
steam generator tubes disposed in the 118-B-1 burial ground represent a special case which
will be investigated to determine whether special handling is warranted.

4.3.3 Removal Rates

The removal rates are based on the following elements:

e calculations for a typlca.l site using the excavation strategy described in Section
4.2.1

e  assumed equipment and material types.
Because excavation conditions vary significantly between large, medium, and smail

soil sites, specific removal rates for each of these are defined. Table 4-2 lists the removal
rates and the calculation basis for each type of site.

4.3.4 Excavated Volumes
To icientify the time required to complete the excavation or demolition of a waste site

{(duration), the excavated volumes are tallied for the material types defined in Section 4.3.1.
The excavated volume includes all materials removed. This volume depends on the extent
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and depth of the contamination, the clean material removed to maintain safe side slopes for
the excavation, the size and depth of the access ramps, and any interferences. with other sites
or systems/facilities. With exception of overburden removal, the excavation strategies differ
depending on the type of site.

The excavation rates assume that large and medium soil sites are excavated in one
foot deep lifts from the onset of contamination down to the depth of contamination or to
groundwater (whichever comes first). Small soil sites and burial grounds are excavated from
the surface using full vertical cuts with backhoes.

All excavations are constructed with 1.5/1 side slopes, the assumed excavation slope
angle for the material and the OSHA siope angle recommended for worker safety. Access
ramps are constructed at a 10% slope with 1.5/1 side slopes to provide access for haul
trucks. Access ramps for large and medium soil sites extend to the bottom of the excavation
so that the full excavation can be done in shallow lifts. Access ramps with a 20% slope are
constructed to the bottom of the small sites to provide access by the monitoring vehicle.

Table 4-3 lists the excavated volumes for each site. Details of volume estimate
calculations are given in Attachment 1 (Volume 2). All volumes in Table 4-3 are given in
LCY (the as-excavated volume). These volumes are converted from bank cubic yards (BCY)
(the in situ volume) to LCY based on application of swell factors, i.e., the percentage
increase in volume as a result of excavation/demolition. Swell factors are given in Section
3.7.5.

The interferences for the waste sites are discussed in Section 4.6. Site-to-site overlaps
have not been considered in the excavated volume estimates; however, analysis of these
overlaps indicates that the incremental volumes are not s1gmﬁcant when considered within
the overall uncertainty in waste volumes. Therefore, it is not intended that the excavated
waste volumes be adjusted to consider the overlaps.

4.3.5 Excavation Duration
The 100 B/C Area remediation is to occur over a five year period according to the
pre-design guidance (WHC 1993a). Calculations of excavation durations are based on the
foliowing parameters:
. the remedial system will operate throughout the year
e  standard work-week is Monday through Friday
¢ ten holidays per year; 250 possible operating days

® it is assumed that mclement weather will result in 20% downtxme or 50 days;
net operating days = 200 :
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. operations for the demonstration phase (first year of operation) will occur in
one shift per day (total of 200 operating shifts in the first year)

e  operations for the remediation phase (second year and b:.yond) will occur in
© two shifts per day (total of 400 operating shifts per year)

e in the final (fifth) year, excavation operations will be conducted over two shifts
per day for the first six months of the year (total of 200 operating shifts). The
final six months is reserved for completion of site reclamatlon and project
closeout

° each shift is eight hours; productive time is seven, 45-minute periods, with a
net production time of 5.25 hours per shift. Non-productive time is assumed
to be associated with clothing changes, breaks, safety meetings, and other
activities related to personnel safety and radiation protection.

Based on the above assumptions, over the five years givén to complete this project,
there will be a total of 1,600 shifts worked or total of 8,400 productive hours worked. Table
4-4 summarizes the durations for each equipment group.

t

4.4 COORDINATION WITH OTHER PROGRAMS

Successful completion of the remedial activities in the 100 BIC Area will require
coordination with the following:

D&D program

remedial mvestxgatxon/feasxblhty study (RI/FS) programs
maintenance of active systems in the 100 B/C Area
ERDF

site services.

The following subsections detail the coordination requirements for each activity.
Remedial operations must coordinate with these activities to allow each program to
accomplish the desired goals without duplication of effort or undue interferences.

4.4.1 Decontamination and Decommissioning Program

The D&D Program is managed by Hanford Restoration Operations of WHC.
Hanford Restoration Operations performs the necessary surveillance and maintenance,
decommissioning and environmental restoration field operations at the Hanford Site. Table
3-1 lists the responsible program for each facility in the 100 B/C Area. The facilities under
D&D management are scheduled for decommissioning according to the Surplus Facilities
Program Plan Fiscal Year 1993 (Winship et al. 1992) and any subsequent drafts.
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4.4.2 CERCLA Remedial Investigation/Feasibility Study Program

The activities scheduled for the 100 B/C Area under the RI/FS program are identified
in the RI/FS work plans for the operable units within the 100 B/C Area. The work plans are
listed as follows: :

s  100-BC-1 (DOE-RL 1992b)
e  100-BC-2 (DOE-RL 1993a)
e  100-BC-5 (DOE-RL 1992a).

The 100 Area RI/FS activities include:

treatability studies

FS

LFI .

interim remedial measures (IRM) and expedited response actions (ERA).

Treatability studies for 100 Areas are described in the Treqrability Study Program
Plan (DOE-RL 1992c). Specific treatability studies, which could impact 100 B/C
remediation, include the 100 Area Soil Washing Treatability Test Plan (DOE-RL 1992d) and
the 100 Area Excavarion Treatability Test Plan (DOE-RL 1993b).

Remedial alternatives for 100 Area operable units are evaluated in the 100 Area
Feasibility Study Phases 1 and 2 (DOE-RL 1992¢).

Limited field investigations for the 100-BC-1 and 100-BC-5 operable units are
complete ang are documented in DOE-RL 1993c and DOE-RL 1993d, respectively. The LFI
for the 100-BC-2 operable unit is currently on-going.

The’ Hanford Site Past-Practice Strategy (DOE-RL 1991) specifies that IRM and ERA
be performed in the 100 Areas. Interim remedial measure planning for the 100 Area is
documented in the 100 Area Interim Remedial Measure Program Plan (DOE-RL 1992f).
Specific IRM decisions will be documented in an interim record of decision (IROD).
Expedited response actions, if any, will be identified in an ERA proposal and documented in
an Action Memorandum, It is intended that the LSR approach for the 100 B/C Area
constitute an alternative in the 100-BC-1 and 100-BC-2 Operable Units Focused Feasibility
Studies. In accordance with CERCLA documentation requirements, the remedial decision
for the-100 B/C Area would be documented in a proposed plan and record of decision (ROD)
for the 100 B/C Area which would effectively constitute a final ROD for both the 100-BC-1
and 100-BC-2 operable units.

4.4.3 Active Systems
The 100 B/C Area contains several active systems. Many df these systems will

remain active throughout the remediation program. These active systems are indicated on
controlled drawings numbered H-1-80212, H-1-80213, H-1-80214, and H-1-80215.
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Coordination for use of these systems can be accomplished through the following WHC
organizations: .

Electrical Utilities Engineering

Network Engineering and Technology ‘ .
Steam & Water Utilities and Export Water

Inactive Facilities Surveillance and Maintenance

Rail Operations and Maintenance.

4.4.4 Environmental Restoration Disposal Facility

The regulated material generated during remediation of the 100 B/C Area will be
disposed at the ERDF. This facility is in the planning/design stages and will be located near
the 200 Area of the Hanford Site. The ERDF design is being performed under the direction
of the U.S. Army Corps of Engineers. Design criteria for the ERDF are defined in
Environmensal Restoration Storage and Disposal Facility Functional Design Criteria (WHC
1993g). The requirements for disposal at the ERDF must be closely coordinated with this
pre-design and the analytical system program plan (WHC 1993d).

4.4.5 Site Services

Several services required for support of the remediation project are assumed to be
supplied by existing Hanford organizations. Examples of these services include security,
communications, facility maintenance, rail maintenance, and sanitation. These services are
discussed in Section 6.6.2. Currently, there is no central point of contact for all services, as
each organization establishes its own contact personnel.

4.5 EXCAVATION PLAN

The objective of the excavation approach is to remove contamination from waste sites
(at its "probable” extent) while minimizing the volumes of material removed using standard
excavating techniques. The following sections discuss the plan for development of the waste
site excavations, associated access and vehicle routing requirements, additional site grading
requirements, and the distribution plan for the spoils obtained.

4.5.1 Waste Site Excavations

The excavation plan is shown on Drawing H-1-80227, Sheets 1 to 8." The drawing
represents the probable extent of the excavation and the drawing views presented do not
account for contemporaneous backfilling of the excavations. The actual appearance of the
excavations at any given time depends on the sequence of waste site excavations, closure
criteria, the sequence of backfilling, and the actual extent of the contaminated material and
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additional access requirerients which may be identified as a result of any variation in these
criteria.

Site-to-site overlaps produce the appearance of one continuous excavation where many
of the sites may appear to be excavated at one time. The actual approach depends on the
ability to segment regions of the excavation, such as the effluent pipelines, and provide
closure for those segments. Sites which are close together, such as 116-B-6A, 116-B-6B,
116-B-16, and 118-B-7, may not require simultaneous excavation. However, the degree of
influence shared by adjacent sites will determine the specific excavation and closure
strategies for those sites. '

The geometry of the excavation and the associated access ramps also varies over the
course of the project as excavation extends in depth. Generally, access becomes more
restricted as excavation progresses, especially in the smaller sites. Limited but adequate
access, with respect to the design parameters, is assumed in this preliminary design. It is not
cost effective to design for more extensive access at the maximum extent of the excavation,
because the imposition of restricted work space 1is short in duration.

For spoil management purposes, the effluent pipelines are divided into 11 segments
(See Section 4.5.4). Restrictions imposed by the presence of the reactor buildings inhibits
the removal of those portions of the process effluent lines which are close to the buildings.
Therefore, removal of these lines and associated contaminated material would be more
effectively accomplished in conjunction with the D&D activities associated with the affected
buildings.

Access to the larger site excavations is provided by wide, shallow grade ramps. As
excavation proceeds, haul trucks may simultaneously enter and exit via the ramp. Sufficient
space exists within the excavation for trucks to turn. In smaller site excavations trucks may
be unable to turn within the excavation as it reaches its maximum extent. These sites are
developed similarly to the larger sites until the excavation reaches maximum extent at which
time the haul trucks must back down the ramp or the excavation equipment must haul
material up the ramp. For very small site excavations, only narrow, steep ramps are
provided. These ramps provide short, steep access for excavating and monitoring equipment.

4.5.2 Gradipg and Drainage

No significant site grading is required to control the run-on or run-off of surface
water from the excavations. The potential for significant overland flow and ponding of water
in excavations is low due to the high hydraulic conductivity of site soils and the low
incidence of high precipitation events. In addition, no major drainage ways transect the
excavated area. During excavation, berms and/or ditches will be placed upgradient of waste
sites, if required, as a precaution to minimize the amount of water entering the excavation.
No provisions are necessary to dewater excavations.

4-25



WHC-SD-EN-DR-001, Rev. 0
Val. |

4.5.3 Vehicle Routing

During the excavation of the waste sites, trucks hauling material from the waste sites
to the container transfer area travel along a series of improved haul roads. Access from
these haul roads'to the local stockpiles and to the waste site excavations is provided by more
temporary and less improved site access roads. The general layout of the haul roads and site
access roads is shown on Drawing H-1-80242,

The majority of the haul roads consist of existing routes which will be upgraded.
Four east-west routes, designated Routes A, B, C, and D in the drawing, run from the waste
site locations to a main north-south route. The north-south route uses the eastern site
perimeter roads to provide two one-way roadways designated Route N and Route S, This
route directs traffic to Route L which passes through the classification and decontamination
areas to the container transfer area. Routes A, B, and D are existing paved roadways.
These roadways .will be widened to 12 m using the existing paved section as the center of the
roadway. Route C presently exists as a site access road; this road will be graded similar to
Routes A, B, and D. Routes N and S will be maintained at their present width of about 6 m.
Route N does not presently exist north of Route 1. All haul roads will be improved with the
use of suitable structural fill and road base course to provide a durable surface for repeated
use by the haul trucks over the course of the project. Haul road design incorporates a
minimum turning radius of 15 m.

A minimum number of site access roads are shown on the drawing (H-1-80242).
These roads consist of routes in which a minimum of improvement will be completed.
Additional areas which may be required to turn trucks or temporarily lay down equipment
are not shown. Site soils consist of materials which are suitable as temporary road surfaces
with a minimum of grading or improvement. Some areas which are excessively sandy will
require stabilization or replacement. ' The site access roads shown accommodate a minimum
turning radius of 15 m.

The use of the site roads varies according to the sequence of the excavation; this use
is depicted on Drawing H-1-80222. Excavation of the effluent lines precludes the use of
Routes B and C as access routes to the western portion of the site. Sites in the west
requiring the use of these routes either must be completed before the roadway is disrupted or
the roadway must be restored.

4.5.4 Spoil Stockpiles

A total of about 1.5 million LCY of clean material is derived from the excavation and
is stockpiled on site. About 90% of this material is stockpiled close to the source of
excavation in local stockpiles {about 1.4 million LCY), the remainder is stockpiled at a
central location near. the classification structure (about 0.1 million LCY). Locations of all
spoil stockpiles are shown on Drawing H-1-80223. The dimensions of the areas depicted
accommodate the amount of clean material associated with the probable extent of
contamination. The central stockpile area is oversized and can provide up to 50% of the
total spoil generated, if required.
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No attempt is made to segregate stockpiled material by type. Littie to no topsoil
exists over the planned exient of the excavation and there is no significant advantage to
segregating any other materials.

4.6 SITE INTERFERENCES

Excavation of 100 B/C waste sites must consider interferences posed by structures,
overhead and buried utilities, railroads, access roads, monitoring wells, and process pipelines
(such as water, sewer, and vent). Drawing H-1-80217 presents a plan view of the
interferences for all excavations within the 100 B/C Area. These interferences complicate
the excavation. However, the complications are generally minor where the interference is an
inactive system which can be removed as the excavation proceeds. The interference has
greater impact when it is an active system which must be preserved or is a system, such as
an active water line, which could cause damage if the system is compromised.

Active system interferences include haul roads, overhead electric lines, buried
telephone cables, the export water line, firewater lines, and groundwater monitoring wells.
Strategies for managing interferences are discussed in the paragraphs below.

All groundwater monitoring wells interfering with excavations and regrading will be
destroyed during the excavation, Destruction will include grouting of portions extending
below the excavation in accordance with state regulations. Some of these wells may be
required after the remediation activities are complete. If so, new wells will be installed as
necessary after site closure. '

Westinghouse Hanford Company is currently planning to install new fiber optic
telephone lines to service the 100 B/C Area. These lines will be planned and installed to
avoid all proposed excavations, Therefore, all current lines will be inactive by the time
excavation operations begins and so can be destroyed during the excavation.

The excavations are sequenced such that affected haul roads can be deactivated and
haul routes revised during the affected sequence.

Site-specific strategies for other types of excavation interferences are described as
follows:

126-B-1 - Overhead electric [ines run between 151-B and the 181-B/181-C facilities.
As currently proposed, the ramp to the excavation crosses this line (a power pole is
directly in the center of the ramp). The excavation ramp to the north or west will be
rerouted to avoid the power line. '

132-B-3 - An active 8 in sewer line runs north from the B Reactor, along the edge of
the 132-B-3 excavation, to the 1607-B2 septic tank. The line is slightly outside the
proposed excavation. Excavation will proceed carefully in this area to avoid

" damaging the line.
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120-B-1 - As currently located on the drawings, the 120-38-1 excavation interferes
with a 10 in fire water line and fire hydrant, overhead electric lines and power poles, -
and a 6 in sanitary sewer line. These lines supply the B Reactor, the 190-C building,
or both. The fire water, sewer, and electric lines will be rerouted to avoid the
interferences. :

Effluent Pipeline North of B Reactor - An 8 in firewater line and fire hydﬁﬁt are

located within the western portion of the excavation. The fire hydrant and associated
piping can be easily relocated outside the excavation to maintain fire water
capabilities.

Effluent Pipeline North of C Reactor - The 230 Kv overhead electric line from the

151-B Building to the site substation crosses the pipeline excavation prior to exiting
the 100 B/C Area. The 42 in export water line from the 182-B facility also crosses

. this excavation. The export water line near the excavation will be isolated; during the
excavation this export line will be shut-in and the backup water system in the D Area
used to supply water to the 200 Area. The shut-in export line will be then shored as
excavation proceeds carefully around the line to avoid damage.
Operations under the power lines will maintain the required 14 ft clearance,

1607-B8 - Overhead electric line feeding the 190-C Building runs along the eastern
side of the proposed excavat:on The lines will be relocated to the outside of the
excavation.

4.7 EXCAVATION SEQUENCING

This section describes the procedure and results for evaluation of excavation
sequencing. The Primavera Project Planner® (P3), Version 5.1, is used for sequencing the
excavation activities due to its flexibility in resource leveling and calendar definition.

The purpose of the excavation activity sequencing is to determine the numbers of
excavation and demolition equipment required to complete the project within the prescribed
timeframe. No attempt was made to optimize equipment utilization and material production.
Additional iterations of the sequencing work will be required to attain a higher degree of
optimization with respect to these parameters.

4.7.1 Sequencing Criteria

The following definitions were considered in development of the sequencing plan
using the P3 program: :

Resources, Defined in the P3 dictionary as the excavation and demolition operational
equipment groups (See Section 4.3.2).
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_Site Type. Defined as small, medium, large, sites witil structures, and burial
grounds. All waste sites are assigned to one of the five site types (See Section 4.3.1),

Activities, The excavation process diagram, as shown in Figure 4-1, identifies the
activities associated with each site type and the resources required for each activity.
The duration of each activity is calculated based on the volume estimate and the
equipment rate. The durations are summarized in Table 4-5.

Learning Curve, Assumes that the learning process results in a 10% loss of available
work days during the first year and that 75% of the lost days occur in the first half of
the FY (October - April). The lost days are spread uniformly throughout the
applicable period.

Ramp Up, Defines the resource inventory requirements; the first year requires an
inventory of one of each resource. Inventory is supplemented after year one to
accommodate scheduling requirements.

Schedule, In year one, FY 1997, operations are conducted in one shift per day. In
the remaining years of the five-year project, operations are conducted on a two shift
per day basis. Activities are not scheduled on weekends or holidays.

Weather, Occasional shutdowns occur due to inclement weather. It is assumed that
20% of the available time is lost due to weather shutdowns and that all weather delays
occur during the spring and fall. .

Demonstration/Remediation Phases, All systems, components, and procedures are
developed and proven to be workable for each site type during the demonstration

phase (year one). The remediation phase follows the demonstration phase and focuses
on completion of site remediation and restoration.

Reclamation, Reclamation includes site closure monitoring, recontouring, and
revegetation. These activities last approximately six months after the last site has
been remediated. (Three months for analytical, two months for recontouring, and one
month for revegetation.) This constraint requires an excavation completion date of
April 2001,

The P3 logic for the sequencing of activities includes the following requirements:

Site Methodology, Provides the logic of the excavation strategy within each site type,
e.g., a medjum site requires that the ramp/overburden be removed prior to
excavation. Upon initiation of waste site remediation; it is required that activities be
continuous until completion, i.e., excavations are worked to completion once started.
A more detailed discussion of the site methodology is provided in Section 4.3.2.

" Demonstration Phase. Defines and schedules the demonstration activities to be
completed during the first year. A large site will not be included in this phase
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because all of the activities of large site remediation can be adequately demonstrated
during demonstrations at the smaller sites.

The considerations for determining the sites to be included in the demonstration phase
are listed as follows:

proximity of sites
size in comparison to others in the same site type
complexity of excavation in comparison to others in the same site type.

_ The following four sites are selected for the demonstration phase:

116-B-3: small site

116-B-2: medium site
132-B-3: sites with structures
126-B-3: burial ground. "

Remediation Phase, After completion of the demonstration phase on a site type, the
remediation phase is initiated. Waste sites are grouped into four general areas:

retention basin area

B Reactor Area

C Reactor Area

outliers, septic tanks and pipelines.

Preference is given to starting the next activity which is in the same group as
the activity being completed.

The waste sites within each group are listed below:

Retentidn basin area: 116-B-1, 116-B-7, 116-B-11, 116-C-1, 116-C-5, 128-B-
1, 132-B-6, and 132-C-2

B Reactor Area: 116-B-4, 116-B-5, 116-B-6A, 116-B-6B, 116-B-9, 116-B-10,
116-B-12, 116-B-16, 118-B-2, 118-B-3, 118-B-4, 118-B-5, 118-B-6, 118-B-7,
and 118-B-10

C Reactor Area: 116-C-2A, 116-C-2B, 116-C-2C, 118-C-1, 118-C-2, 118-C-
4, and 132-C-1 '

Outliers, septic tanks and pipelines: 118-B-1, 120-B-1, 126-B-1, 126-B-3,
128-B-2, 128-B-3, 128-C-1, 1607-B-1, 1607-B-3, 1607-B7, 1607-B8, 1607-B9,
1607-B-10, 1607-B-11, 600-33, and pipelines.

Decontamination and Decommissioning. Identifies the D&D activities being
performed during FY 1997 through 2001 by showing an FY milestone on the schedule

for the activity. Refer to Sections 3.1.2 and 4.4.1 for definition of the activities and
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the D&D interface. Verifies that the scheduled remediation activities are not
impacted by the D&D activities.

The sequencing plan generated based on the above definitions and requirements is
reviewed for optimization of activities and resources. The schedule is arranged to maximize
resource usage and minimize waste site remediation time.

4.7.2 Evaluation and Results

The sequencing plan resulting from consideration of the definitions, requirements, and
optimization aspects discussed above is given in Sheet 1 of Drawing H-1-80222. The
sequences are also grouped by fiscal year on a 100 B/C Area plot plan by highlighting the
waste site excavations which are active in each year {see Sheets 2 through 6 of Drawing
H-1-80222).

4.7.2.1 Resource Requirements. Evaluation of the sequencing plan provides the following
resource reguirements:

e  EI (excavator) - One unit required throughout the project life
e  E2 (bulldozer/wheel loader) - One unit required throughout the project life

s E3 (excavator with grapple) - One unit required during FY 1997; three units
required during FY 1998 through 2001

*  E4 (excavator with interchangeable demolition/processing attachments) - One
unit required during FY 1997; two units required during FY 1998 through
2000; three units required during FY 2001

. ES (excavator with shear and densifier) - One unit required during FY 1999
and 2001.

4.7.2.2 Production Rate. Evaluation of the sequencing plan provides a basis ‘for
determining production rates. Production rates are further used to estimate quantities of
containers, trucks, and ratlcars.

Production rates are calculated based on quantity of material hauled and based on
equipment utilization. These production rates are then evaluated to determine a design and a

peak. rate.

The production rate (in LCY/shift) based on material hauling is based on the
- following steps: '

1.  group the fiscal years as 1) 1997 and 2) 1998 through 2001
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determine material generation rates in LCY/month based on the sequencing
plan

determine the number of operating shifts per month based on the calendar
defined in the P3 sequencing program

calculate LCY/shift for each month based on Steps 3 and 4

determine the median and average production rates for each month during FY
group two

determine a "3 month" production rate, 1.e., operating periods of 3 months or
more where production rates are maintained at a rate which is consistent and
higher than the average or median

determine the peak (maximum) monthly rate.

The results of these calculation steps are summarized as follows:

LCY/shift
Median 2,343 ‘
Average 2,410
Maximum 4,918
3 month 3,500

The equipment loading based production rate is calculated based on the following

steps:

review the sequence plan and select months where equipment are being fully
utilized

determine the activities occurring during the months selected

determine the equipment loading rates based on the site type and activity

summarize the equipment loading rates for each selected month to provide a
production rate. ’

The calculated rates based on these steps are as follows:

Month LCY/shi
January 1999 4,800
June 1999 4,500
September 2000 4,300

Based on the review of production rates calculated by the two methods, the following
rates are determined: '
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A design rate of 3,900 LCY/shift is selected for FY 1998-2001 based on the 3
month production rate.

A design rate of 1,950 LCY/shift is selected for FY 1997 (one-half the rate for
FY 1998-2001).

A peak rate of 4,918 LCY/shift based on the maximum material generation
rate,

Based on the calendar defined in the P3 sequencing program, the number of operating
shifts by FY is tabulated as follows:

EY_ No.of Shifts
1997 183
1598 404
1999 406
2000 408
2001 258
TOTAL : 1,659

4.7.2.3 Cycle Times. To determine quantities of containers and trucks, estimates of cycle
times for material movement must be made.

Excavated materials travel in containers on trucks in three separate paths depending
upon the final disposition of the material. These paths are defined as follows:

Disposal Site

€n

¢ 6 0

container filling

haul to classification structure
monitor container

place lid

decontaminate container exterior
survey container

haul to container transfer area
transfer filled container to rail car
transfer empty container to truck
remove lid from container
return to excavation site,

lean Stockpil
container filling
haul to classification structure (if fringe material)

monitor container
haul to central stockpile (area spoil),
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dump material at stockpile
return to excavation site.

-

Local Clean Stockpile

container filling :
haul to local spoil stockpile
dump material at stockpile
return to excavation site.

The path options and cycle times for each material handling path are shown on Figure
4-6. The basis for the estimates of cycle times is given as follows:

The container filling cycle time is based on the rate of soil loading with the
excavator which has the smallest bucket capacity.

Distance from the excavation site to the classification structure is 2000 meters
which is the average for the larger sites furthest away from the structure. -
Truck speeds are based on table values provided by vendors.

The classification, lid placement, and decontamination area are approximately
1400 meters from the container transfer area. The time frame at each segment
is based on the amount of time required to perform the activity for each
container, "

Maximum travel time to and from the spoil stockpile areas is based on the
furthest site distance.

Time spent at the local spoil stockpile includes maneuvering the container and
end-dumping.

Container surveying time is based on estimates provided by WHC’s health

physics (HP) group.

Cycle time at the container transfer area includes loading a filled container on
the rail car, loading an empty container on the truck, and removing the lid.

The cycle time estimates provide the following results:

The maximum round trip-cycle time from the waste site to the container
transfer area is 43 min assuming that the container is monitored at the

_ classification structure and full container surveying is performed.

The maximum round trip cycle time from the waste site to the central stockpile
is 19.5 min.
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Bypass of the container monitoring step (for material whose waste class can be
adequately determined from in situ monitoring) reduces the cycle time 2 min.

Bypass of the surveying step reduces the cycle time 15 min.

The shortest cycle time (13.5 min.) occurs in the case of the material moving
to the local pile.
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Figure 4-1 Excavation Flow Diagram
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Table 4;1 Summary of Contaminated Volume (page 1 of 3)
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qi-1¢v

Sitc Miaimum Volume Probable Volume Maxlmum Volums
Numbes Soil Concreie | Motals § SofA W. | TOTAL Soil Concrele | Metal 30AW. | TOTAL Soil Concrete] Metals | Soi W. | TOTAL
bey | bey bey | by bey bey bey bey bey bey bey bey by | bey bey
SITES WITHl STRUCTURES - .
116 B-S Y 251 [TY] ny  7.547] 7,547
116-B-7 n 7N 70 N 14 350} 1] 421
116 8-16 9 9 i 9| 20 166 94 175
116-C-2A 61 20 17 426 20| 446 940 20 960
H{TTET 1 1 ] 12 7 1 20 158 ] 1 166
lnecac 261 120 381 m 120 so8] 2.6 120 2,31
116-C-3 0 of 134 134
118-C-4 0 20 0.26 21 2] 026 21
120-B-1 15 15] 2l 13 36 251 15 m
126-8-2 o] [1] 71,549 77,345
126-B-4 o) of 2,045 2,045
132-B-1 of 0] 2,108 2,105
132-8-3 o 646 646] - €46 £46
132.8-4 of 0 2,048 2,045
132-B-3 i | 0 411 4,231
132-B-6 71 71 10 7 147 350 [ Fr3i
132.C-1 0 3 I 3M 34
132-€2 154 154 140 154 294 700 154 134
132-C3 : 0 0 2,045 2,045
1607-B) 7 27 99 S04 Y] 5321  6.156 27 6,103
1607-B) 8] . 28 194 194 1,621 1,621
1607-BS 0 o] 00 0.05 100
1607-B1 7 5 12 43 5 - 53 513 [ 518
1607-B3 10 0.05 10 55 0.05 [1; U 0.05 [¥]]
1607-89 H] 11 [ 376 11 87 sasd] - 1 5,475
1601-810 10 0.05 10 55 0.05 55 708 0.05 703
leo1-B11 3 0.05 3 15 0.05 H 209 0.05 209
| Sublotal 780 [71) ] o] ] I3 1in 1 of 47191 39452 81,146 133 o] 120,704

T "IGA
0 "A9Y 1004 d-"N3-JS-OHM

(¢ Jo 7 aSed) swinjoA pajeurwejuo) jJo Aewwing I-p dAqel



o1-1y

Site

Misimum Volume Probeble Volume Maximum Volume
Number Soi! | Concrote | Metnls | Sofi'W. | TOTAL Soil | Concreto] Menls | Soft W. | TOTAL Soil jConcrete| Metals | Sofi W. | TOTAL
bey bey bey bey bey bey bey bey boy bey bey bey bey bey bey
[BURIAL GROUNDS
118 B- 21.981] 65942] 8191 21,981] 65.942] 817,913 20,98 65.942] 871,923
118-B-2 262 7 049 262 87 1.049 262 mw 1.049
118 B3 20,238] 60.713] 20,951 20,238) 60,713] 10,95} 20,238]) 60,713} 120,951
118-B-4 M 9 M 94 Fa) 94
118-B.5 3.8 3,728 3.1 3. 128 3,728 3,728
e B6 in 1] n n 3 38
1Lk 21 62 12 2] 62 72 21 62 a2
-§i1s-B-10 50 1,510 2,013 503 1,510, 201} 03 1,501 2013
118-C-1 15,519] 46.,556] 62014 15.519) 46,556] 62,074 15,519] 46,556] 62,014
18 C-2 5 b} b 5 . 5 s
126 B-| 0 16,70 50,102 66,802 16,701 50,102 66,402
126-8-) $1.2411 51,241 57,1 51,241 ST.MI} 51.M1
j123-B.1 1,798 2,696 4,494 §.798 2,696 4,494 1,798 2,696 4,494
113-8-2 0 12,506] 17,506 17,506] 17,506
12083 0] 11,180 16,770) 27,951 120 16,770 21,951
128-C-§ . o} 13,207 6,603 6,603] 26414 3,207 6,603 6,603] 26414
j600-33 0.0041 0.004) 0.0041 0.004} 0.004} 0.0041
feon-34 [} 0 0
| Subtoin) 1,793 0} 62,389] 235,508] 299.692] 26,188 Of 85,693] 3264388 433,365] 16,188 OF 85,693 326488] 431,365
TOTAL] 171393 1897}  62,705] 2356107 478,105]1,204,514 326,59211.626,90312,189,908 86,469] 326.?92]2.691.655]
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Excavation
Categories

Rate

Based on
Estimate of’;

Excavating
Unit*

Noté

Overburden

2,000 LCY/shift

116-B-11

Excavation in appropriate [ift depths uniil the contaminated zone is reached,
Astumed production rates comparable to a Large soi! sits excavation.”

Ramp

2,000 LCY/shift

116-B-t1

Where necessary, excavalion of 8 yamp proceeds in conjunction with the excavation.
Production rates assumed 10 be comparable to large soil site excavation,

Large Soil Site*

2,000 LCY/shilt

116-B-11

1 (@ 40%)
2 (Q 60%)

Excavation completed in lifts of | foot or less, full depth, to complement in sits
monitoring. Factors were applicd 1o Qi average production rate to compensate for
moniloring time during excavation. In addition, contingency was applicd to the
estimated rate o account for excavation delays,

Medium Soil Siie*?

1,800 LCY/shift

116-B-{

See notes for lurge soil sites.

Srmall Soil Site

1,700 LCY/shif

116-B-12

Demolition of stnictural materials, such an wood and grave] used in crib construction
(i.c., docs not include buried concrele or metal fructures), are considered to have an
insignificant effect ont the overall productionmte, Excavation in from the sirface
with no remg {except for individual sites at depths greater than the excavator reach).
Factors are applied 1o the average production rate to compensats for monitoring time
during excavation and & contingency is applied to the estimated reie lo account for
excavalion defays and the site size.

Sites with Buried
Structures®

1,500 LCY/shift

ne-c-2¢

Excavation rstes for sites with concrete siructures or metal tanks requiring removal,
were considered as & whole (i.c., demolition of the siructure occurs in conjunction
with soil removal due to space restrictions). These sites are generally “small* soil
#iles. The production rate is adjusted for difficult excavation sround buried
structures, and & contingency is added for unexpected excavation delays and site
size.

Burial Ground Materials

1,000 ECY/shift

158-B-1

Salid waste, soil backfill, and soil between the irenchen are excavated as one unit
from the surface. Demolition or processing of metals and concrete aze handled as a
scparate process. A contingency is added for excavation delays, such as monitoring
or health and safety issucs.

Concrele

200 LCY/shift

116-B-11

Average production rate for demolition of concrete, including eracking and
pulverizing, is provided by the manufacturer. A contingency is added for difficult
operaling conditions, -

Metat

100 tons/shifl

116-C-5

4or$

Average produclion rate for demolition of metal, including crimping, shearing, and
densification, s provided by the manufacturer. A contingency is sdded for difficult
operaling conditions.

. Demolition Matesials

Handling

1,500 LCY/shift

116-B-11 and
16-C-5

Average production rate for loading of processed metals and concrete based on
excavator/grapple mates. Rate adjusted for the difficulty of handling demolished
materials.

i
l

1. Excludes overburden removal
2. Includes soil from pipeline excavations
3. Basin fill falls in‘this category

4. Secs Table 4-4 for definition of excavating units.

sa1BYy [BAOWIdY Z-p JIqEl
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Tabie 4-3 Summary of Excavation Volume and Disposal Voiume Estimate (page 1 of 3)

EXCAVATION MATERIALS HANDLING nE l
Sims  * Contam. Other Metal | Concrems | Clesn  |Soft W
Number Ovoxburden} Basin Fill | Material {CleanMatl| Ramp | TOTAL | Demo | Demo | Concrats i

(LCY) (Ley | (Len | acn (Lc) { (LEN | toam | aCH | CH | acH |
e ———as
LARGE SITES
116-B-11 0 22.101] 424.576] 76.428] 16.995] 540.100] 0f _10.378 0 0
116-C.5 0] 257291 666.481) 116.900] 20,666] 829,576 2,026 1,275 0 0
Excavaied Vol Subtotal Ol 47.830]1,091.057f 193.128] 37.661} 1,369.675 2026 11,653 [ 0
Disposal Vol Subtotal Of  47.8304 1,091,057 0 0f 1,138,387
MEDIUM SITES
116-B-1 10,920 0 3,347 18.918 7.993]  46.477 0 0 0 of
116-B-2 8.427 0] 13,265 10,849 9,291 41.331 0 0 0 o}
116-B-13 0 0 0 0 0 0 ] 0 0 of
116-B-14 0 0 0 0 0 0 0 0 0 0f
116-B-15 ‘ 0 0 0 0 0 0 0 0 0 ol
116-C-1 0 of 100.792 47,2001  10.943) 158.93% 0 0 0 o]
116C-6 0 0 0 0 0 0 0 0 ] 0|
PIPELINES 313,625 Of 152.9831 236,463 S.8771 710,952 2.207 410| 0 0f
Excavated Vol Subtotad 337971 of 2758861 313.435] 30.903] 958.196 2.207 $10| of 0
[Disoosal Vol Subtotal 0| 0] 275.886| ) 0] 275.886
SMALL SITES
116-B-3 0 0 66 1.203 0 1.268 0 0 0 af
[116-B4 0 0 4 3% of  2.401 0 0 0 of
1 16-B-64, [¢) 0 31 1.555% of 1.587 0 0 0 Q
1 16-3-6_§ a Q 18 1.027 ]} 1.045 0 1) 0 0
116-B-9 0 0 4 102 (1] 106 0 0 1] ol
116-B-10 0 0 4 328 Q 331 0 0 0 of
116-B-12 ] 0 66 1.819 0 1,884 0 0 0 of
Excavared Vol Subtora ol o 203 3.420 0 3,622 0 0 0 0f
Disposai Vol Subtatal o] 0 203 [ 0 203

4T-3a
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Table 43 Summary of Excavation Volume and Disposal Volume Estimate (page 2 of 3)

"EXCAVATION MATERIALS HANDLING ]
Sits Coatam. | Other Metal | Concrets | Clean m
Number Overburden| Basin Fill | Matacial {Clcan Mati| Ramp | TOTAL | Demo Demo } Concrets -
{LCY) {LcY) | (LCY {LCY) (Leyy | (e {tons) (Ley | ey | acy
SITES WITH BURIED STRUCTURES
116-B-5 0 0 1,047 3,007 of . 4,054 [ 0 4128 0}
116-B-7 0 0 206 4.030 ol 4.236 0 123 of )
116-B-16 0 [i1] 28 571 of 599§ 0 14 ol 0
116-C-2A 0 1] 535 29,165 0| 29,7004 0 32 0 o)
§116-C-28B 0f of 27 6,464 Ol 6.490f 2 11 19 of
116-C«2C 0 0 650 3,728 0 4.378 0 192 0 il |
118-C-4 0 ¢ 33 507 Q 540 2 33 0 0
116-C-3 0 7] 0 0 0 0 0 0 9 0
120-B-1 Q 0 49 933 9Q 981 0 24 0 Q
126-B-2 0 0 0 Q 0 of 0 Q 0 of
126-B-4 0 Q 0 9 of | 0 0 0 of
132-B-1 [} 0 0 0 0 Q 0 0 0 ] |
132-B-3 0 9 1.033 14.092 o) 15.125 0 1.033 0 0
132-B-4 ) 0 [ 0 Q 0 0 0 0 0
132-B-5 0 9 o] ol 0 0 0 0 0 0
132-8-6 0 90 206 4,0301 0 4,236 [+ 123 0 0
132-C-1 0 0 534§~ 7.416l 0 7.949 7] 534 0 0
1132-C-2 of 0f 412 5,330] 0 6,242 0 246 0l 0f
132.C-3 of ] 0 0 ] 0 0 0 ol of
1607-B1 of 9 627 5,367 0 5.994 0 44 0l o}
1607-B3 =0 0 223 1,720 0 1,549 0 of 0 of
1607-B5 ] g 9l o0 a 0 0 0 ] of
1607-B7 0 Q 65 774 of 3394 0 8 [] of
1607-B8 0 0 65 300 ol 365 Q Q 0 0y
1607-89 0 0 461 3,514 of 2976 0 18 0 of
1607-B10 0 0 65 300 0 165 0 0 0 o}
1607-B11 0 0 18 . M3 0 256 0 ] Q 0
Excavated Vol Subtotal 0 0 6,2891° 90,986 o] 97.275 4 2,436 431 0
Disposal Vol Subtota 0 0 6.2891 o 0 6,189
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Tabie 4-3 Summary of Excavation Volume and Disposal Volume Estimate (page 3 of 3)
EXCAVATION MATERIALS HANDLING
Sits Contam. Other Metal | Concrete | Clean [Soft W
Number Overburden( Basin Fill | Material |{Clean Marl.| Ramp | TOTAL | Demo Demo | Concress Pmu::n
goy 1 acy | acy) LcH 1 acH | (oo | aCV) | ACY) | @CY) |
BURIAL GROUNDS
118-B-1 63,6771 0] 1143000 164,417 120f 342.523] 35169] 0
118-B-2 1,110 ol 1364 270 1 272} 420 0
118-8-3 24,301 0i__105.236 6,046 1§ mzui 32,380 0
118-B-4 0 0| 1234 2,498 of 261 15t 0l
118.B-§ 3,021 of 438470 1,457 208] _9.53 5.965] 0|
118.B-6 968 0 491 1,483 12 3 sl - 0
118-B-7 345 0 107 60 20 71 33) ]
118-B-10 3,793 ol ___ 2617 1,160 3 8,125 805 0
118-C-1 46,111 0| _80.606] 126,216 1 253,152] 24,830 i
118-C-2 [ 0 7 40 47 8 0
126-B-1 : zs;ml 0] 86,843 0 208] 112.826] 26,721 0
[126-B-3 5179 0l __74.413) 56,854 8l 137,053 0 0
128-B-1 4,138} ol 53842 510 205' 10,693] 0 0
128-B-2 11,030| ol 22753 2081 38,771} 0 [
128.B-3 14,422| 0} __ 36336 205] 56,0041 0 o
128-C-1 12,308 ol 34338 10,565 ol
600-33 8N 0 0 0 0
600-34 0| 0 0 0 0
Excavated Vol Subtotal 218,145} O} 569.874] 374.472]  4.530f 1.1 137,108 0
sal Vol Subtotal 0l 0l __569.874 0 o _569.874|
EXCAVATED l l I
YOLUME TOTAL 336.1161 _ 47.830] 1.943.308] 0804411  73.004) 3.600.789] 141345 14.499 431 424.43'
DISPOSAL ' I I
VOLUME TOTAL 0} __47.830} 1,943.308 ) 0] 1.991.139
DISPOSAL VOLUME BY MATERIAL TYPE
MATERIAL TYPE: Soil  |Soft Wame| Concyess | Metals | TOTAL
UNITS: cn L acy | acy {
VOLUME: 1.410.860]  424.434]  14.4591 141.345] 1,991,139]
NOTES:

(1) Materiais Handling Volumes sre incloded in the Excavation Volume.
Concrete and Metals Volumes, provided seperately, are utilized to estimate Demolition/Processing Duration.

4T-3¢c -
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Table 4-3 Quantity of Excavating Units

EXCAVATING | - EQUIPMENT DESCRIPTION TOTAL QUANTITY
UNIT NO. SHIFTS (2) QF UNITS (3)
1 Excavator (150,000 Ib) with 5 - 6 cy Bucket 596.8 04
Bulldozer (750 HP) with SU Blade — _
2 Wheel Loader (375HP) with 7 cy Bucket 691.5 0.5
|Excavator (150,000) with Grapple attachment
3 Grapple sleeve or 5 - 6 cy Bucket option for soil 1229.5 0.8
Excavator with interchangeable processing/demolition L
4 attschments and hydraulic hammer, as necessary 1445.8 1.0
Excavator (200,000 1b,) with Mobile Shear
§ and Densifier attachments 42.3 0.03
NOTES:

(1) Quantity of Excavating Units is based upon projected equipment utilization requirements.
Equipment availability requirements and the associated duration adjustments will be considered
in the sits sequencing.

(2) Formulas for Total Shifts - Equipment Usage

El: (Smail Sites: Excavation Subtotal) + (Medium Sites: Contaminated Material + Qther Clean Material) +
(Large Sites: (Excavation Subtotal -Basin Fili)0.40) ‘ .

E2: (Medium Sites: Overburden + Ramp) + (Large Sites: (Excavation Subtotai - Basin Fil1)0.60) +
(Burial Grounds: Overbucden + Ramp) *

E3: (Sites with Buried Structures: Excavation Subtotal + Metals Loading + Concrete Loading) + .
{Medium Sites: Metal Loading + Concrete Loading + Pipeline Removal) +
(Large Sites: Metal Loading + Concrete Loading + Basin Fill) +
(Burial Grounds: Excavarion Subtotal - Overburden - Ramp + Metal Loading + Concrete Loading)
E4: (Concrete Demolition: Total) + (Metal Demolition: Total - Site 116-C-5 - Effluent Pipelines)
ES: (Mctal Pemolition: Site 116-C-5§ + Effluent Pipelines)

(3) The quantity of units is based on 1800 shifts total project time, see Sectidh 4.4.4

4T-4
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EXCAVATION MATERIALS HANDLING
Site Contam. Other _ Metd | Mead § Concrete | Concreto | Pipeline '
Numbes | Overburden | Basin Fill | Materiad | Clean Mul. RKump Subiotal Demo | Loading | Demo | Loading | Removal | Subtotal §  TOTAL
(shifs) (shifa) (shifs) (shifts) (shis) (hina) J (shitte) | (abitta) § (shifts)} | (shifte) | (shifs) | (shifts) | (shifs)
JLARGE SITES
116-B-11 0.00 14.713 212.29 N 8.50 23.73 000] 000] 5.3 6.92 55.0) 33254
116-C-S 0.00 17.18 3 U 58.35 10.3 41900} 2026 2.28 [%]] 0.0% 29.74 N
[ Subtotal 0.00 3119 383,93 56.56 1 692.01]  20.26 2.25]  s58.26 1.7 0.00],  #8.55] 781.36
IMEDIUM SITES |
116-B-1 5.46 0.00] 4.9 10.51 3.90 4.1 0.00 0.00 0.00 0.00 0.00] 24.78
116-B-2 [¥1] 0.00] 1.37 6.0 4.6% 226] 0.00 0.00 0.00 0.00 0.00} 22.26!
116-B-13 0.00{ 0.00] 0.00 0.00 0.00 0.00 0.00] 0.00
116-B-14 0.00 0.00] 0.00 0.00 0.00 0.00 0.00] 0.00
116-B-15 0.00 0.00 0.00 0.00 0.00 000] om0 0.0 0.00 0.00 0.00} 0.00]
16-C-1 0.00 0.00 56.00 2.0 .47 8769] 000] 000] 0.0 0.00] 0.00 87.69]
6-C-6 0.00 0.00 0.00 0.00 0.00 0.00] 0.0 0.00 0.00 0.00 0.00 0.00
PIPELINES 159.31 0.00 34.99 131.37 Al 3770 22.01 2.4 2.05 0.27 21.43] 4828 425.39
Sublotal 163.99 0.00 153.27 174.13 15.45 311,84 22.00 2.4 2.08 0.27 21.43] 4820 560.12
SMALL SITES
116-B-3 0.00{ -~ 0,00 0.04 0.71 0.00 0.15 go00]  0.00 0.00]  0.00 .00} 0.75
116-B-4 0.00] 0.00 a0l 1.40 0.00 1.41 000 0.00 000}  0.00] 0.00 1.4}
116-B-6A 0.00| 0.00| 0.02 0.91 0.00 0.9} oo0o] o000 o00o0] " a.00] 0.00 0.93
116-B-6B 0.00] 0.00] 0.01 0.60 0.00 0.6) 0.00 0.00 000}~ 0.00] 0.00) 0.61
116-B9 0.00 0.00| 0.00 0.06 0.00] 0.06 0.00 0.00 0.00 0.00 0.00 0.06
116-B-10 0,00 0.00 0.00 0.19 0.00} 0.19 0.00 0.00 0.00 0.00 0.00 0.19)
116-B-12 0.00 0.00 a.04 1.07 0.00 . 0.00] .0.00 0.00 0.00 0.00 1.1
Subtotal 0.00 0.00 0.12 495 0.00 §.0] 0.00] ~ 0.00 0.00 000] 000 0.00 5.07
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EXCAVATION MATERIALS HANDLING
Site Contam, Other Mol Metal | Concrete | Concrete § Pipeling
Number ] Ovesburden | Basia Fill | Mateeld | Clean Mal, Ramp Subtatal Dcmo | Loading | Demo | Loading { Removal | Sublotsl |  TOTAL
(shifis) (shifls) (shins) (thifts) (shifts) (shifte) {ahins) | (shifts) | {shifsy | (shitts) § (shints) | Ghins) §  (shifts)

SITES WiTIl BURIED STRUCTURES
116-B-5 0.00 0.00{ 0.70 2.00 0.00} 270§  ocoo] 000] 206 0.27 2.3 5.04
16-B-7 " 0.00 0.00] 0.14 2.69 0.00] 2.02)  0.00] 0.00] 0.62 0.08 0.70 3.52
116-B-16 0.00 0.00 0.02 0.38 0.00 0.40] " 0.00 0.00] 007 0.0 0.03 0.48
116-C-2A 0.00 0.00 0.36 19.44 0.00 §9.40 0.00 0.00 .16 0.02 0.18 19.92
116.C-2B 0.00 0.00] 0.02 4.31 0.00 4.3 0.02 0.00 0.15 0.02 0.19 4.5
§16-C-2C 0.00 0.00| 0.43 2.49 0.00 2.92 0.00 0.00 0.96 0.13 1.09 4.01
i16-C-3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0,00 0.00
118-C-4 0.00 0.00 0.02 0.34 0.00 0.36 0.00 0.00 0.16 0.02 a.19 0.55
120-B-1 0.00 0.00| 0.03 0.62 0.00 0.65 0.00 0.00 0.12 0.02 0.14 0.79
126-B-2 0.00 0.00 0.00 0.00 0.00 0.00, 0.00 0.00 0.00 0.00 0.00 0.00
126-B-4 0.00} 0.00 0.00
132-B-1 0.00 0.00 0.00 0.00 0.00 0.00] 000 .0.00 0.00 0.00 0.00 0.00
132-8-3 0.00 0.00] 0.69 9.39 0.00 10.08 0.00 0.00 5.17 0.69 5.85 15.4
132-B-4 0.00 0.00] 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
132-B-§ 0.00 0.00) 0.00 0.00 0.00 0.00 0.00} 0.00 0.00 0.00 0.00 0.00
132-B-6 0.00 0.00] 0.14 2.69 0.00 2.52 0.00 0.00 0.62 0.03 0.70 .52
132.C-1 0.00 0.00 0.36 4.94 0.00 5.30 0.00 0.00 2.67 0.36 3.02 8.32
132-C-2 0.00 0,00 0.2 3.89 0.00 4.16 0.00 0.00 1.3 0.16 1.40 5.56
132-C-3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1607-B1 0.00 0.00 0.42 3.50 0.00 * 4,00 0.00 0.00 0.22 0.03 0.25 4.24
1601-B) 0.00 0,00 0.15 1.15 0.00 1.30 0.00 0.00] o0.00 0.00 0.00 1.30
1607-BS . 0.00 0.00 0.00
1607-B7 0.00 0.00 0.04 0.52 0.00 0.56 0.00 0.00 0.04 0.01 0.05 0.61
1667-B8 0.00 0.00 0.4 0.20 0.00 0.4 0.00 0.00 0.00 0.00 0.00 0.25
1607-B9 0.00 0.00 0.31 1.68 0.00 1.98 0.00 0.00 0.09 0.0l 0.10 2.09
1607-B10 0.00 0.00 0.04 0.20 0.00 0.24 0.00 0.00 0.00 0.00 0.00 0.25
1607-B11 0.00 0.60 0.01 0.16 0.00 0.17 0.00| 0.00 0.00] * 0.00 0.00 0.17

Subtotal 0.00 . 0.00 419 60.66 0.00 64.83 003 o000l 1433 1.91 16.28 8113
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* TABLE4-5
SUMMARY OF EXCAVATION DURATION

EXCAVATION MATERIALS HANDLING
Site Contam. Oher Metad Metal, | Concrete | Concrets | Pipeline
Number | Ovesburden | Basin Fill Material | Clean Maik. Ramp Sublotal Demo | Loading ! Deme I Loading [ Removal | Subteta) |  TOTFAL
(shifts) (shifis) (shifis) | (shifis) (shifis) (shifis) (shifis) | (shifis) | (shifs) | (shifis} | (shis) [ (shifis) (shifts)
BURIAL GROUNDS ‘
118.8-1 31.84 0.00 114.30] 164.42 0.06 310.62] 351.69]  39.08 000] 000 390.77 701.39
118-B-2 0.55 0.00 1.36]- 0.27 0.06 2.25) 4.20] 0.47 0.00 0.00 4.66 6.92
118-B-3 12.40] 0.00 165.24 6.05 0,06 123.35]  323.80 35.98 0.00 0.00] 359.78] 481.53
118-B-4 0.00] 0.00 0.12 2.49 0.00 2.62 1.51 0.17 0.00 0.00] - 168l 4.29]
118-B-5 1.51 0.00 4.85 1.46 0.10 7.92]  50.65 6.63 0.00 0.00 66.28] 420
118-B-6 0.48 0.00 0.0} 1.48 0.06 0.60 0.07 000 000 0.67) 275
118-B-7 0.17 0.00 0.1 0.06 0.10 0.44 0.33 0.04 0.00} 0.00 0.37 0.81
118-B-10 1.90] 0.00 2.62 1,16 0,28 5.95 8.05 0.89 0.00] 0.00 £.93] 14.90
118-C-1 23.06] 0.00 80.70] 126,22 0.06 230,03] 24830 27.59 0.00| 0.00 275.88) 505.92
£ 118-C-2 0.00 0.00 0.01] 0.04] 0.00 0.0 0.08 0.01 0.00] 0.00 L 0.09] 0.14)
-3 126-B-1 12.89 0.00 36.84 0.00, 0.10 99.83]  267.21 29.69 000  0.00 296.90) 396.73¢
2 126-B-3 2.89 0.00 7441} 5685 0.00 134.16 0.00 0.00] 000} 0.0 0.004 134.16
128-8.1 2.07 0.00 5.84 0.51 0.10 8.52 0.00 0.00] 0.00} 0.00 0.00§ 8.52
128-0-2 5.51 0.00 22.76] 4.78] 0.10 33.15] 0.00 .00 0.00] .00 0.0} 33.15
128-B-3 - 7.21 0.00] 36.34| 5.04} 0.10 48.69] 0.00} 0,00 0.00} 0.00 0.00] 48.69
128-C-1 6.15 0.00 34.34] 3.64 0.10 44.24] 10565 11.74] 0.00| 0.00 117.39] 161.63}
j600-33 044 0.00 0.00] 0.0t 0.94 1.38 0.00 0.00] 0.00 0.00 0.00) 1.38]
600-34 : 0.00] | 0.00f 0.00}
Subtotal 109.07 0.00 569.87 374.47 2.26]  1,055.680 1,371.0d] 152.34] 0.00 0.00 0.00] 1,523.42]  2.579.11)
L__TOTAL] __ 278.06] 31.89]  1.272.98] 710.78} 36.55F  2330.25] 1413.44]  157.05] — mes] — 99sf  21.43] 1,676.53] 4.006.78]
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5.0 SITE RECLAMATION AND CLOSURE

The final steps in the 100 B/C remediation involve the closure of each waste site, -
reclamation of the excavated areas, and removal of all the ancillary facilities. These steps
are discussed in detail in the following sections.

5.1 WASTE SITE CLOSURE

Site closure requirements have not been specifically defined for the 100 B/C Area.
The closure process requires that analyses of soil samples from a waste site indicate that
contaminant levels are below regulatory requirements. The analytical plan (WHC 1593d)
identifies sampling and analytical procedures, goals, and requirements, Section 6.1.5
summarizes the site closure monitoring and analysis for the 100 B/C waste sites.

The optimal closure process allows individual areas to be backfilled soon after the
excavation process is complete to avoid excavations remaining open for long periods of time.
It is estimated that six months will be required for closure certification initially and three
months in the later years of operation.

5.2 SITE RECLAMATION

Site reclamation is the process of backfilling the excavations, restoring a natural grade
to the area, and revegetating the disturbed land. The following sections discuss the strategies
for backfilling operations, the quantities and types of materials to be moved, and the time
and equipment which will be required. :

5.2.1 Backfilling and Final Grading

The final grade for the site is shown in Drawing H-1-80238. Because contaminated
material is being transported out of the 100 B/C Area, the quantity of stockpiled clean spoils
is not sufficient to restore the site to original grade. Assuming that no material is to be
" imported to the area, reclamation proceeds using the available materials supplemented by
significant additional regrading earthwork. The overall objective for final grading is to
produce contours which closely follow the original topography or match topographlc features
typical of the geographic setting.

5.2.1.1 Backfill Strategy. For the purposes of reclamation planning, excavation volumes
were recalculated using a computer-aided-design software which estimates volumes from
excavation contour data plotted electronically on maps. Three digital terrain models exist for
the site: the original topography, the planned excavation topography, and the final grade.
This calculation of excavated volumes is considered to be more accurate than the manual
estitnates discussed in Section 4.3.4 and Table 4-4. The total excavated volume calculated
by this software program is about 4.2 million LCY, of which 2.0 million LCY is
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contaminated material to be shipped to ERDF and the remaining 2.2 million LCY is
- uncontaminated material to be stockpiled on-site for use as backfill.

The ‘terrain model for the final grade was produced such that the stockpiled material is
returned to the excavation and the fill deficit made up by cut volume in areas to be regraded.
The final grading requires 3.2 million LCY of backfill material; 2.2 million is obtained from
the stockpiled material. The deficit of 1.0 million LCY is obtained from additional cut
material derived during regrading.

Two reclamation strategies are followed to obtain the final grade:

e  Strategy 1 - Backfill is obtained mostly from the local stockpiled material with
a minimum amount of material obtained from cut areas during regrading.

e  Strategy 2 - Backfill is obtained from both stockpiled material and significant
additional material cut from around the area during regrading.

The 100 B/C Area is divided into thirteen reclamation areas, each employing one of
the two reclamation strategies. The reclamation areas are shown on Drawing H-1-80243.
Strategy ! is employed in reclamation areas 2, 3, 4, §, 6, and 7. These are generally areas
around the reactor buildings where stockpiled material is sufficient to restore the areas to
original grade. Strategy 2 is employed in reclamation areas 1, 8, 9, 10, 11, 12, and 13.
These areas consist of the retention basin area and burial ground areas where stockpiled
material is not sufficient to completely backfill the excavations. In the retention basin area
(reclamation area 1), an additional 650,000 BCY of material is cut from around the
excavated areas to both backfill the excavation void and reduce terrain undulations.

5.2.1.2 Equipment. Backfilling is accomplished by bulldozing the clean material from
local storage piles or using a wheeled loader and truck combination to haul clean material
from local and central stockpiles. The additional earthwork for regrading is accomplished
with scrapers. Material is placed in lifts and compacted with a tamping foot soil compactor
to minimize potential subsidence. The target density and moisture content should be near
that of the surrounding undisturbed material.

Reclamation equipment is comparable to excavation equipment to allow sharing of
equipment, if necessary. Excavation equipment which is idle may also be used in
reclamation to increase productivity. Scrapers and compactors may have their sole use
during reclamation activities; such equipment may be used during road and facility area
improvement. Trucks used for excavation are also used for reclamation to maximize
utilization and minimize idle equipment.

5.2.1.3 Operational Strategy. The strategy for reclamation operations is based on the
following:
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. Backfill from all local stockpilies is accomplished as soon as all sites sharing a
common access road achieve closure. This limits the movement of backfill
material over potentially contaminated haul roads still being used for
excavation operations.

®  Backfill operations employ one bulldozing crew and one wheel loader and
truck crew. These two crews can operate simultaneously at different waste
sites.

*  Cut and fill recontouring employs one crew and may occur as soon as
reasonably achievable in areas not interfering with excavation.

e  The productivity of the soil compactor does not limit the rate of reclamation
operations,

®  Haul of material from the central storage pile is accomplished at the end of all
excavation, during the last six months of the project. This avoids transport of
clean material over potentially contaminated roadways.

e  Excavation downtime due to weather delays may be used for backfill
operations because backfilling only handles clean soil.

. Whenever excavation crews are available, they can be utilized in the backfill
operations.

Specific backfill operations are described in the following paragraphs.
ulldoz kfill

Local stockpiles within 120 m of an area to be backfilled are moved by bulldozer.

. One buildozer pushes material to the excavation while a soil compactor equipped with a
blade spreads and compacts the material in' approximately one foot lifts. Production rates for
the dozer backfill operations vary from site to site-and are dependent upon dozing distance.
There is a total of approximately S0 shifts of dozing backfill operations for the project.
Bulldozer operations begin in FY 1998 and continue through FY 2001.

Wh r fi

Local stockpiles greater than 120 m from the area to be backfilled as well as material
from the central storage pile are moved by a wheeled loader and truck operation. One loader
is used to fill containers on haul trucks. The number of haul trucks is sufficient to keep the

wheel loader running constantly; the wheel loader production rate is the limiting factor in the
operation.

The trucks haul the soil to the waste site, dump, and then return. At the waste site, a

compactor equipped with a blade spreads and compacts the backfill in approximately one foot
lifts. A total of approximately 695 shifts are necessary to complete the wheel loader and

5-3
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truck backfill operations from the local storage piles. Local backhaul begins in FY 1998 and
continues through FY 2001. The haul from the central storage pile requires approximately
" 77 shifts during FY 2001. ‘

Wheel scrapers and bulldozers are employed for the regrading and cut and fill
operations. Bulldozers are employed when regrading distance is less than 120 m. Wheel
scrapers are used when distances exceed 120 m. The bulldozers normally used”in spoil pile
maintenance and in backfill and excavation operations are used for regrading when available.
Two wheel scrapers are employed in FY 2000 and operate through FY 2001. The scrapers
are used in the push-pull fashion so they can assist each other in loading.

A total of approximately 187 shifts are required for the dozer and the scraper
operations combined.

Reclamation activity durations are summarized as follows:

Reclamation . Duration
Bulldoze backfiil from 50
local piles '
Haul backfiil from local 695
piles

Haul backfill from central 77
pile

Recontour 187
TOTAL 1,009

As an option to recontouring, soil can be backhauled from the ERDF. About 1
million LCY would be required. One option for transport of the material is to fill the
shipping containers with clean soil at ERDF for transport on their return trip to the 100 B/C -
Area. Other options would include use of dedicated trucks to haul material. Although a
definitive evaluation has not been performed, the baseline design which includes recontouring
is judged to be the most cost effective. Additional evaluations should be performed as part
of the definitive design to verify or refute this conclusion.

5.2.2 Revegetation

The final stage in site reclamation is revegetation. The purpose of revegetation is to
stabilize the surfaces disturbed by remediation. The revegetation requires seeding and

5-4



WHC-SD-EN-DR-001, Rev. 0
Yol. 1

limited irrigation to promote the growth of the vegetation. The revegetation occurs at a
waste site as soon as the final grading is accomplished in the area.

The revegetation procedure proposed for this pre-design is adapted froman .
established procedure currently used on the Hanford Site by the D&D program (Procedure
DD-170-007, "Revegetation of Outdoor Sites”). The procedure is briefly summarized as
follows:

*  to prepare the soil, it is loosened by plow or disk, if necessary
e  a fertilizer is applied to the area to be revegetated

®  a seed drill is used to place a seed mixture of desired grasses
¢ the soil is irrigated as necessary

e  a mulch is applied consisting of excelsior blanket or chemical fixant to prevent
.emissions of fugitive dust from the disturbed areas.

A revegetation checklist is completed prior to revegetation to document items such as
the date of proposed planting and requu:ed materials and equipment. At the completion of
the revegetation a revegetation data sheet is filled out which documents the actual date of
revegetation, location, and type of seed used. Ongoing maintenance may be required as
dictated by site conditions. Maintenance may include additional irrigation and application of
herbicides.

5.3 PROJECT CLOSEOUT

Project closeout begins after all waste sites are certified clean, all waste has been
transported to ERDF and all backfill operations are complete. Project closeout includes the
demobilization and dismantling of the infrastructure at the 100 B/C area. The temporary
structures, equipment, and materials are surveyed, decontaminated, and relocated to an area
convenient for transport to future projects. Project closeout activities are described below in
order of occurrence.

. All areas east of the container survey station (i.e., container transfer area) are
surveyed and decontaminated as necessary.

e  All confirmatory samples are sent to the mobile lab for analysis.

e At the time the area is considered free of contamination, the area is used for
equipment and material staging, prior to shipment to a future project.

e  With a clean staging area avmlable all vehicles and equipment are surveyed
for contamination.
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The clean and contaminated vehicles and equipment are segregated. The
contaminated equipment is sent through the equipment decontamination station
and then surveyed at the container survey station. All clean vehicles and
equipment are sent directly to the container transfer area for staging.

Once the original equipment staging area is free of vehicles and equipment, the
area is surveyed and decontaminated as necessary. Any confirmatory samples
are sent to the mobile lab for analysis.

The roadway from the equipment staging area to the equipment
decontamination station is surveyed and decontaminated as necessary.

The personnel decontamination station on the west side of the site is relocated
to the east side of the site for use during the project closeout.

Temporary structures are dismantled and surveyed for contamination. In a
manner similar to the equipment, the structures are segregated and
decontaminated as necessary. All structural components are then staged in the
container transfer area.

The waste classification structure is dismantled first, then the equipment
decontamination station, the container survey station and finally the mobile
laboratory buildings.

As part of the temporary structure removal, all utilities are disconnected, ail
above ground systems are removed, and all sanitary waste and refuse is
removed for appropriate disposal.

All trailers are staged in the office area to await relocation,

At this stage, all of the vehicles, equipment and materials are located in the
container transfer area. They are now available for shipping by train to the
next project. The mobile trailers can be hauled by truck.

The site is now clear of remediation infrastructure and materials. Areas
disturbed by closeout are now graded and revegetated. '

5-6
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6.0 ANCILLARY SYSTEMS AND FACILITIES
This section describes the preliminary design of ancillary systems and facilities as
follows:
e  analytical system including the material classification structure
¢  roadway and rail transport systems-including trucks and containers
*  decontamination facility
*  maintenance systems
. storage requirements and areas
®*  dust control systems

¢  support systems] and facilities including offices, on-site labs, and off-BC-site
services

® areas of interface including interdependencies among systems.

6.1 ANALYTICAL SYSTEM

The analytical system as applied to remediation of the 100 B/C Area consists of the
following elements:

site contamination conceptual model
pre-excavation monitoring and analysis
excavation monitoring and analysis
container monitoring and analysis

final site closure monitoring and analysis.

Each of these elements is described in the subsections below. The overall logic of the
analytical system is depicted in the flow sheet provided in Drawing H-1-80219. Details of
the analytical plan are described separately in the analytical system plan which is being
issued as a companion document to this preliminary design report (WHC 1993d).

6.1.1 Site Contamination Conceptual Model

. The site contamination conceptual model provides a site-specific model of the nature
and extent of contamination within a waste site based upon process knowledge and -prior
characterization data. Using these data, the initial estimates of waste volumes and classes are
made and the excavation strategy is developed.
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The model is continuously refined based upon data collected from both pre-excavation
and excavation monitoring. Sites excavated later in the schedule have the added benefit in
that data are available from earlier excavations which may be used to modify the conceptual
model of all sites in the area.

6.1.2 Pre-Excavation Monitoring and Analysis C .

The location of the site must be known with some degree of certmnty to begin
excavation. The level of confidence among sites in the 100 B/C Area is highly variable (see
Section 3.1.3). Some sites will, therefore, require pre-excavation monitoring to locate the
site adequately.

The site location system uses non-intrusive sensing techniques to define the location of
wastes sites whose locations are not known with sufficient accuracy to initiate excavation.
Non-intrusive sensing consists of the following:

*  Large area scans performed by aircraft equipped with infrared thermography
(IRT), magnetometry, or conductivity instrumentation to identify disturbed
areas. Use of the large area scans allows the location to be narrowed to
smaller suspect areas.

®  Detailed scans with ground penetrating radar (GPR) instrumentation to further
refine site boundaries. -

If the non-intrusive techniques fail to adequately locate the waste site, overburden
gridding is applied. Overburden gridding consists of digging trenches in the overburden
using the excavator. These trenches are dug in a parallel and criss-cross (grid) patterns over
the suspect area. As overburden is removed in each trench, the trench bottom is
simultaneously monitored using the in situ monitoring system (described in the paragraphs
below). The gridding process is continued until the site boundaries are sufficiently identified
to begin excavating the contaminated material. Boundaries are marked to guide excavation
operations.

6.1.3 Excavation Monitoring and Analysis

Once the boundaries of the waste site are located and staked, excavation operations
are initiated. The excavation monitoring system is used to identify the contaminant
boundaries and to refine the determination of waste classes established in the site model.

After the site is located, the excavation monitoring system is used to measure the
contaminant levels on the surface to ensure that contamination is not présent on the surface,
The excavation monitoring detectors are platform mounted and can either be operated from
all-terrain vehicles which travel over the excavated surfaces or operated from hydraulic
booms for access in areas where the ali-terrain vehicle cannot travel.

6-2
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After the initial monitoring, clean overburden, if any, is removed. The excavation
monitoring system is used in tandem with the excavation equipment to monitor each
successive one foot lift. Boundaries between different waste classes and between the clean
and contaminated areas (fringe area) are identified and marked by staking. Excavation
equipment operators use the marked boundaries to segregate the materials into appropriate
waste classes. Parallel monitoring of the air and soil moisture monitoring are conducted
separately, All monitoring and sampling activities are conducted such that excavation
operations are not impeded.

The monitoring grid used for excavation monitoring is designed to allow more precise
delineation of the clean/contaminated material boundary and to, minimize the possibility of
designating (misidentifying) clean material as contaminated.

The excavation monitoring system consists of on-line field monitoring instrumentation
coupled with near-real time (i.e., less than two hour turnaround time) on-site laboratory
analyses. The following on-line monitoring components have been considered:

¢  gamma spectrometry using a sodium iodide (Nal) detector array with MCA for
radionuclide detection

*  photo-ionization (PID) or flame-ionization (FID) detectors for volatile organic
compound detection

. field XRF for metals

. soil moisture using a neutron densimeter
® total and respirable dust and radionuclides using hi-vol samplers

®  air organic concentration using field gas chromatography/mass spectroscopy
(GC/MS). '

Gamma spectrometry serves as the primary in situ screening technique to determine
presence of contamination,

Should excavation monitoring or the site conceptual model indicate that contamination
is above regulatory levels, then grab samples of the material are taken to the on-site
laboratory for quantification. Quality Assurance grab samples are also taken at the necessary
intervals and are analyzed for all COCs for the site.

Field analysis is performed in the on-site laboratory located at the 100 B/C Site (see
Drawing H-1-80224). The on-site laboratory consists of trailers grouped together to provide
the necessary analytical support. The on-site laboratory is also designed to provide contract
laboratory procedure (CLP) equivalent analyses, thus allowing site closure samples to be
analyzed in the on-site laboratory. '
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On-site laboratory analytical methods and operating procedures are designed to
achieve two levels of sample turnaround: near-real-time sample turnaround, i.e., two hours
or less for analyses needed to guide excavation and classification operations and longer
turnaround times (24 hours or greater) for QA and site closure samples.

6.1.4 Container Monitoring and Analysis

The excavation monitoring system is capable of identifying the approximate
contamination boundaries within a waste site as excavation proceeds. However, to minimize
the amount of clean material misidentified as contaminated, all material within about 5 ft (on
either side) of the contamination boundary (referred to as the fringe area) is subjected to
additional monitoring at the container monitoring station. The container monitoring station
employs the same contaminant detection methods as the in situ system except that for
radionuclide detection, a germanium detector is used instead of Nal to provide higher
resolution. '

The container monitoring station provides a structure supporting an array of stationary
detectors which monitor the container contents as the truck is driven through the station.
Conceptual design of this structure is shown on Drawing H-1-80231. The truck with its
open top container enters the station and stops at a pre-determined location. The detector
array moves into position at a pre-determined distance from the container contents, the
contents are counted for a specified time period, and the data are recorded in the data
acquisition system.

At the same time the container contents are being counted with the detectors, a grab
sample is taken. Grab samples are necessary for QA analysis and for fringe material which
potentially contains organic contaminants. The grab sample is sent to the on-site laboratory
for analysis and the results are recorded in the data acquisition system.

Container contents are classified by material type as follows:

clean material (soil or debris)

contact-handled low level radioactive waste
remote-handled low level radioactive waste
contact-handled mixed hazardous/radioactive waste
remote-handled mixed hazardous/radioactive waste
hazardous-only waste

TRU waste,

Container contents are classified based on the following information:

e  prior knowledge from operating records (process knowledge) and from prior
characterization sampling and analysis

®  excavation monitoring and field analysis results
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e  container monitoring results
e combinations of the above.

Material types are determined by the following methods:
e radioactive components

- prior knowledge

- in situ monitoring instrumentation

- container monitoring information if material is from fringe areas (or
10% of containers from known contaminated areas)

- confirmation QA of monitoring results with grab samples

e  chemical (hazardous) components

- prior knowledge (chromium in liquid waste sites, metals in burial
grounds)

- in situ screening xnstrumentatlon (XRF for metals, PID/FID for volatile
organics)

- on-site lab analysis (where prior knowledge indicates potential for
chemical contamination exceeding limits) '

- container monitoring information if material is from fringe areas (or

- 10% of containers from known contaminated areas)

- confirmation QA of monitoring results with grab samples

] remote- or contact-handled

- prior knowledge (buried waste is the only potential remote-handled
material)

- in situ monitoring instrumentation

- container surface radiation scan

*  TRU components
- prior knowledge ‘
- on-site lab analysis of suspect TRU material (alpha detectzon
methodology).

Based on the material classification information, containers are routed as follows:

*  to the container transfer station to be loaded dlrectly on rail cars and shipped
to the disposal site

*  to the container transfer station in the interim storage area awaiting on-site lab
results (applies only to those containers for which laboratory analysis is
required to classify the waste)

6-5



WHC-SD-EN-DR-00I, Rev. 0
Vol. |

®  directly to the central clean material stockpile.

Upon receipt of on-site lab analysis, containers in interim storage are either loaded on
railcars or backhauled to the clean stockpile.

6.1.5 Site Closure Monitoring and Analysis

After excavation monitoring and field analysis indicate that all regulated material has
been removed from the waste site, the site closure monitoring is performed. Closure
monitoring is similar to the excavation monitoring methods employed during excavation
except that: '

¢  Germanium detectors and longer counting times are used to lower detection
limits and improve accuracy.

¢  The in situ measurements are obtained over a dense sampling grid to ensure
that the site meets the closure criteria.

¢  Grab samples are obtained for laboratory analyses to confirm contaminant
levels. The number of grab samples is sufficient to provide a 95% confidence
that the cleanup levels have been achieved.

The on-site laboratory analysis consists of identification and quantification of all site
COC. These analyses are performed to meet CLP equivalency to ensure that an accurate and
defensible record of site conditions is obtained.

If closure monitoring and analysis indicate that cleanup levels have not been achieved,
additional excavation is conducted to remove the remaining contamination, if such removal is
possible. If not possible, then further action is deferred pending additional evaluation and
consultation with the regulatory agencies.

6.2 TRANSPORT

Transport systems include containers, trucks which haul containers to the container
transfer area or to the clean stockpile, and roadway and rail systems which are used to haul
containers to the disposal site. Specific design analysis of these systems is described in the
subsections below.
6.2.1 Containers and Trucks
6.2.1.1 Containers. Bulk containers are to be used for transporting all materials entirely

within the Hanford Site between the 100 Area and the 200 Area and for transporting clean
material to the clean stockpiles within the 100 B/C Area.
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Westinghouse Hanford Company's Packaging Safety Engineering group has
determined that all of the materials to be transported in the buik containers can be classified
as low specific activity (LSA) (WHC 1993b). Shipments of LSA materials transported
exclusive-use must be packaged in strong, tight packages so that there will be no leakage of
radioactive material under conditions normally incident to transportation.

Container design is depicted on Drawing H-1-80241. Design features of the
containers are listed as follows:

Only one container design is provided to handle all materials.

The containers are constructed of steel with the structural integrity needed to

withstand the anticipated operating conditions.
The container is reusable,

The container is op'en over its entire top area to facilitate filling with
excavation equipment with no restrictions.

The top opening is covered with a metal lid which is designed to prevent
fugitive dust generation during railcar transport. The lid is designed to be
placed and removed rapidly (within 1 minute) using a forklift. Lids are
secured by two tie-down straps which attach on the sides of the container.

An end gate provides an opening over the entire end area of the container such
that contents are fully discharged upon tilting the container. The gate is
provided with a reusable gasket to prevent spillage of soil contents under
normal conditions of container filling, transfer, or transport.

A gate latch mechanism is provided on the container to allow remote operation
from inside the truck cab.

Locking attachments are provided on the bottom four corners of the container
to secure the container to the truck-trailer frame. The locking attachment is
capable of remote operation from within the trailer cab.

Lifting attachments are provided on the top four corners of the container to
facilitate lifting by the container handler. The lifting attachments provide a
means of locking the lifting mechanism to the container while the container is

. being lifted.

Maximum design gross weight (container and contents) is 100,000 pounds (50
tons).

Size of the container is nominally 8 ft in width, 20 ft in length, and 6 ft in

height. Actual dimensions will be specified based on the maximum design
weight. When the lid is applied and the container is filled to capacity
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(maximum 90% by volume) the container gross weight will not exceed the
weight limit.

¢  The inside leading edges of the container floor are rounded to facilitate
complete emptying and interior decontamination.

. To facilitate decontamination, the container exterior surfaces are smooth and
are painted with a coating which resists particulate adhesion.

Container systems have been specified to conform to the substantive requirements of
RCRA (40 CFR Part 264, Subpart I) and the corresponding WAC regulat:ons. Container
systems have also been specified to provide remote handling of containers in conformance
with the principles of ALARA. Although nearly all the material to be transported in bulk
containers will present very low radiation doses (suitable for contact handling), relatively
small quantities of buried waste components (e.g., irradiated reactor process tubes) must be -
handled which present potentially high radiation dose rates due to the presence of activation
products (principally cobalt-60). Several engineered control options have been evaluated to
allow container systems to be contact-handled:

e  providing lead-shielded overpacks for the containers

*  imbedding high dose components in soil within containers to provide self-
shielding

1 pr:)viding smaller shielded packages for high dose components; such packages
would either be shipped separately or as inserts in the bulk containers.

Calculations of lead-shielding requirements for overpacks,. assuming worse case
conditions, showed this option to be impractical, i.e., the weight of the overpack would
restrict the waste contents to impractical levels.

Imbedding high dose components in soil can effectively reduce dose rates. However,
potential still exists for components to lie near container walls thus causing hot spots.

Providing smaller shielded packages requires a degree of item-by-item component
segregation which is not practical in the overall material handling scheme. .

The evaluation concluded that the best option would simply provide for remote
handling of all materials., This is not difficult since the type of equipment needed to handle
large, heavy containers are intrinsically remote operations which physically remove the
operator to safe distances from the containers, Operations such as container monitoring,
surface decontamination and surveying can also be readily designed as remote operations. In
the current design, the latches for the tie-down straps pose potential difficulties because these
must be manually operated. Alternative lid fastening devices, such as remotely operated
~ latches, will be evaluated in the definitive design phase.
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The design dose rate for the container is 200 mrem/hr at the surface and 10 mrem/hr
at 10 ft. At these rates, additional operational controls are not necessary. A surface dose
rate of 1 rem/hr is acceptable provided that operational controls are in place ensuring that
exposure to personnel (e.g., at railroad/road crossings) is kept to acceptable levels.
Containers exceeding a surface dose rate of 1 rem/hr may be approved on a case-by-case
basis with concurrence from Packaging Safety Engineering, Packaging Shipping, Waste
Safety Assurance, and Radiation Safety.

Since containers will move entirely on the Hanford Site, north of the Wye Barricade,
compliance with Department of Transportation (DOT) requirements for radioactive material
shipping is not necessary. However, in keeping with standard Hanford practice, design of
containers and transport systems should provide "DOT equivalence,” i.e., affording the same
level of safety as provided under DOT. This equivalence of safety in packaging design will
be detailed in a safety evaluation for packaging (SEP) to be completed by WHC’s Packaging
Safety Engineering group. This evaluation will review the preliminary design proposed
above, prepare packaging design criteria, and produce the SEP report which will form the

- basis for definitive design of containers. :

6.2.1.2 Trucks. Trucks for hauling containers are specified based on the following criteria:

®  Trucks must be capable of handling the gross weight of the container (50 tons)
over paved, gravel and dirt roads and over ramps at 10% grade.

¢  Trucks must be maneuverable on ramps and within excavations.

i Trucks must be operable at a speed which does not unnecessarily delay or
constrain the excavation and transport operations.

*  The container must reside on the truck frame while it is being filled and the
height above the ground must be such that it can be reached by the excavation
and loading equipment.

. The truck (or trailer) frame must provide attachments for lock-down of the
containers, for remote operation of the container locking mechanism (from
inside the truck cab) and for remote operation of the container latch
mechanism.

. The truck (or trailer) must provide a tilt cylinder, actuated from inside the cab,
for emptying the contents of the container.

¢  The truck (or trailer) frame should include a provision for indicating the point
at which the maximum container gross weight has been reached.

L] The truck (or trailer) frame must p'rovide a clear access from below for

decontaminating the bottom of the container with a water wash without
. removing the container from the truck.
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®  Truck cabs must be capable of providing a high-etficiency particulate air °
(HEPA) filtered air supply.

* ' Consideration must be given in the design of the trucks to the nearly constant
wet conditions as a result of the water sprays in the decontamination station.

® It is desirable that the truck be capable of hauling containers over standard
highways in the event that rail systems are not available for haulage.

®  Itis desirable that the trucks be interchangeable with those used at the disposal
facility for hauling containers.

Both construction-type and highway-type trucks were evaluated against the criteria
listed above, The highway-type tractor/trailer combination such as used in the UMTRA
Grand Junction project were judged best at meeting the above criteria (see Drawing H-1-
80235). All criteria are met with the use of the highway-type trucks and these were
therefore selected for the preliminary design. While rigid body construction-type trucks are
generally faster and more maneuverable under the conditions encountered in excavation
_operations, they do pose limitations:

. Unless specially constructed, the rigid-body trucks are too high off the ground
for reach by the front end loader.

*  Construction-type trucks are generally too wide for routine highway travel.
Derivation of truck quantities is discussed in Section 6.2.4.

Experience reported in the UMTRA Grand Junction project indicates that the trucks
required abnormally high maintenance due to frequent decontamination cycles. The most
frequent maintenance involved replacement of lights, radiators and gear boxes. At this stage
of the design, the situation is managed merely by increasing the maintenance allowances in
the cost estimate. However, for future design efforts, alternatives should be evaluated such
as specification of truck components less susceptible to wet conditions, use of
decontamination procedures not involving water, or decontamination of containers in a
separate system (containers not mounted on trucks while being washed).

6.2.2 Container Transfer Area

i The container transfer area is the point at which loaded containers are off-loaded from
trucks to rail cars and empty containers are transferred from rail cars to trucks. This area

also provides interim storage of containers, should storage be necessary. This area also

provides storage of spare containers which are available to handle peak loading conditions.

Location of the container transfer area is depicted on Drawings H-1-80224 and H-1-

80243. The area selected for this preliminary design is located adjacent and west of the
Audrey Switch.
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Selection of the site for the container transfer area is based on the following criteria;

e  The area must be centrally located, i.e., readily accessible from all truck haul
routes and providing flow of trucks from the classification and decontammatlon
operations with minimal backtracking of loaded trucks.

e  The area must provide capability for placing two trains of railcars
simultaneously on separate sidings: one train of cars being loaded with filled
containers and off-loaded of empty containers and one train of cars arriving
from the disposal site as the first is completing loading operations.

e The location should minimize the need for constructing new track and should
minimize the need for track upgrades.

®*  Adequate area must be provided for truck turnaround.
®  The location should minimize the truck haul distance.

¢  The location should not interfere with excavation operations or be impacted by
excavation operations, i.e., not in a location where track would have to be
removed to complete the excavation.

¢  The container transfer operations must not impede any other operations.

. The area should be sufficiently separated (buffered) from activities which could
potentially interrupt container transfer operations as a result of contamination
spread.

Five alternate locations for the container transfer area were evaluated as follows:

the Audrey Switch

the switch adjacent to the intersection of the Route 1 and Route 6 roads
the switch southeast of the 116-C-5 retention basins

the switch southeast of the 118-B-3 site

the switch south of the 128-C-1 site.

bt o o

Based on the evaluation of locations against the criteria listed above, the Audrey
Switch location is selected as best meeting all of the criteria except haul distance. The
Audrey Switch represents the longest truck haul distance of all possible routes. However,
this impact is judged as an asset because the remote location provides additional buffering
against site activities. Other drawbacks are listed as follows:

. locations 2, 3, and 5 are not centrally located
*  locations 3 and 4 would be impacteci by nearby excavations

T e locations 2 through 5 would require significantly greater track upgrades
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locations 2 through 5 would complicate material movement logistics and would
not provide the desired separation of loading operations from operations
potentially generating airborne contamination.

Location 1, the Audrey Switch, maintains adequate separation from other operations,
provides ample area for interim container storage (if required), provides ready access to both
tracks for container on- and off-loading, provides adequate area for truck turnaround, does
not require new track and minimizes the quantity of track requiring upgrade.

Operation of the container transfer area is described as follows:

One train of empty containers transported from the disposal facility is placed
on one leg of siding by the locomotive,

The container handler (see Drawing H-1-80236) removes the first empty
container from one end of the rail car and places it on an empty truck parked
adjacent to that car,

The truck which receives the empty contamer Ieaves and-is replaced by a truck
with a filled container.

The container handler lifts the filled container from the truck and places it on
the now-vacant railcar in the same spot as the empty container which was just
removed.

This alternating sequence of container transferring continues along the length
of the train until all milcars hold filled containers, The train remains
stationary during the container transfer process.

The train with filled containers leaves the container transfer area for the 200
Area disposal facility.

The container handler moves to the opposite siding and repeats the cycle of
transfer operations on the train of empty containers.

6.2.3 Rail System

Based on the rail system upgrade assessment performed by WHC (WHC 1993b), the
rail system in the vicinity of the Audrey Switch will Tequire upgrade to meet Class 3
standards allowing operating speeds of up to 40 mph for freight trains. The assessment
defined the following general activities required to restore the rail sections:

"inspection

surfacing
rail replacement
compensation plate replacement
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ballast maintenance

" weed control
tie replacement
turnout repair
crossing maintenance
sign maintenance.

Based on the design rate and container cycle times (see Sections 4.7.2.2 and 4.7.2.3),
the rail system will be required to handle 108 containers per shift. The rail system is
conservatively sized to provide three trains of 15 rail cars each for a total of 45 cars. Each
car will accommodate two containers. To meet the required rate, a train schedule is
specified which projects five train loads per shift round trip (See Figure 4-7). This rate will
accommodate transport of 150 containers per shift.

To size the locomotives and to specify train cycle times, the following factors were
evaluated:

® a proposed routing from the Audrey Switch into the disposal facility (see
Drawing H-1-80225)

¢ the length, grade, and degree of curve for each section of existing track along
the route

®*  new track serving the disposal site was considered; grades and distances along
this extension were conservatively specified for design purposes.

Based on this design evaluation, a 200 ton, 3,800 horsepower locomotive would
provide a one-way cycle time of 30 min from Audrey to the disposal site. A reserve
locomotive should be available when the active locomotive(s) are out of service.

Sixty used railcars have recently been acqmred by DOE-RL from the U.S. Army, It
is intended that these railcars be modified for use in Hanford site remediation programs (see
Drawing H-1-80234). The cars were manufactured by the Magor Car Corp (Magor Drawing
No. T-10814). Each six axle flatcar is rated at a 100 ton capacity. Tare weight of the cars .
is approximately 35 tons. Cars are nominally 54 ft long and 10.5 ft overall width.
Modification includes replacement of wood decking with metal and is assumed to be
accomplished prior to project implementation. Installation of brackets to accommodate
containers will be part of project implementation. :

6.2.4 Required Quantities of Containers, Trucks and Railcars

Derivation of the quantities of contamers, trucks, and railcars is based on the
following design parameters:

¢  Design excavation rate of 3900 LCY/shift (See Section 4.7.2.2).
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¢’ Containerized material (which excludes overburden and ramp r;laterial) = 3321
LCY per shift.

¢  Maximum cycle time of a truck from start of filling at the excavation to the
point at which the container has been off-loaded at the container transfer
facility is 43 min round trip (See Section 4.7.2.3).

¢  Maximum cycle time of a truck from start of filling at the excavation to
dumping at the central clean stockpile is 20 minutes round trip (See Section
4.7.2.3).

* . Maximum cycle time of a truck from start of filling at the excavation to
dumping at local stockpiles is 13.5 minutes round trip (See Section 4.7.2.3).

*  Containers are filled with 27 LCY of material except during fringe excavation; l.
in fringe excavation, containers are filled with 5 LCY.

e  Productive operating hours = 5.25 per shift.

®  Three trains of railcars are provided. Each rail car holds two containers. Five
trainloads of containers are moved round trip to the disposal site each shift.

Based on these design parameters the following quantities are derived:

e A fleet of 20 trucks is required for hauling containers; it is assumed that the
disposal facility will have the same number of trucks for estimating the number
of containers required.

L] Thirty-three (33) rail cars are required; however, the design assumes that 45
are provided (See Section 6.2.3).

. One hundred five (105) containers are required; however, the design assumes
that 130 are provided. ~

6.2.5 Roadway System

A roadway system forms the links between the waste site excavations and the railroad
system. The system consists of improved haul roads maintained over the course of the
project for trucks to haul excavated material from the excavations to the container transfer
area. The layout and routing of truck traffic are discussed in Section 4.3.5. The haul roads
will be provided in two ways: by improving existing roads and by building new roads.
Details of the design, construction, and maintenance of the haul road network are discussed
in the following paragraphs. ’ '

At the design excavation rate and considering a typical loaded truck weight of 65
tons, some sections of roadway will be subjected to about 2,500 daily 18-kip equivalent
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single-axle loads. It is not cost effective to design haul roads which will last the life of the
project and will withstand this degree of loading: A gravel-type road design is more
economical to construct, easier to maintain, and easier to reclaim at project closeout.
Frequent maintenance of the haul roads, regardless of construction, can be expected.

Details of the road construction showing the two general types of haul road sections
are shown on Drawing H-1-80247. Plan views showing the subbase grading requirements
and roadway profiles are shown on Drawings H-1-80233, Sheets 1 to 13; H-1-80251, sheets
1 and 2; H-1-80252, sheets 1 and 2; and H-1-80253, sheets 1 and 2. Haul roads are
constructed using suitable structural fill to provide a supportive roadway subbase. The
surficial material found at the site should be suitable for this use. This material can be
obtained in a cut and fill type operation performed by a road grader or scraper. The subbase
material is placed in lifts and compacted. If a pre-existing asphalt roadway is present, the
subbase material is brought up to an elevation even with the existing roadway. A well-
graded base (top) course material is then placed over the subbase. If a pre-existing asphalt
roadway exists, an asphaltic adhesive is placed over the existing pavement to minimize the
potential for failure along this unconformity. The base course, nominally 25 cm
(approximately 10 inches) thick, is then placed in one loose lift. Prior to compaction, a
polymer based stabilizing agent is topically applied. Compaction then proceed using a
smooth drum roller.

Roadways through the facility areas to the container transfer area are constructed in
the same manner as haul roads. The subbase grading requirements are shown on Drawings
H-1-80244 and H-1-80245. Each container transfer section is designed to be wide enough to
allow trucks to turn around and maneuver for both storage and rail loading operations.

Maintenance of the roadways is performed as needed by regrading, addition of top
course material as needed, applying additional stabilization agent, and recompaction. This
can be achieved with a minimum of time and expense.” Routine topical applications of
stabilization agent aid in maintaining durability and reducing emissions of fugitive dust.

6.3 DECONTAMINATION FACILITY

This section describes the preliminary design for equipment decontamination,
equipment surveying, and personnel decontamination.

. 6.3.1 Container Surveying

Purpose of the Survey - The radiation dose rate emitted by the container is required
to determine the need for special administrative controls in transporting the container to the
ERDF by rail, e.g., access controls at road crossings. The dose rate measurements also alert
the operators performing the container wipe testing that remote equipment (e.g., long
handled tongs) may be needed to perform their wipe sampling.
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The wipe sampling quantifies the surface smearable (removable) contamination on the
container surface. This allows an assessment of the effectiveness of decontamination and
also ensures that there is a low probability for spread of rergovable contamination during
container rail transport.

- The dose rate emitted by the container at a distance of 10 ft from
both sides of the container is measured as the vehicle enters the container survey area. Dose
rates on the ends of the container need not be measured because the radiation field in these
areas is emitted in the same direction as the travel of the railcar. All containers are surveyed
for surface smearable contamination regardless of dose readings. Those containers which
exceed the dose limits (see Section 6.2.1.1) continue on to the container transfer area for
temporary storage awaiting a case-by-case determination of shipment requirements.
Containérs which do not exceed the dose limits continue on to the container transfer area for
shipment using established procedures. '

Transport of radioactive material for on-site shipments must meet the shipping
requirements as specified in 49 CFR Part 173 in accordance with WHC Radiation Control
Manual, Article 424, Item 2 (WHC 1993¢). These requirements specify that the level of
non-fixed (removable) radioactive contamination on the external surfaces of each container
conform to the principle of ALARA. Maximum permissible limits for on-site shipments are
provided in Table 6-1. Minimization of contamination spread and equipment
decontamination provide the means to satisfy these requirements.

Beta and gamma emitters are the only radionuclides of concern because alpha
emitters, if present, are not expected to be within the range of detection. The regulation also
requires that the smearable contamination be determined by wiping a surface area of 300 cm?
with an absorbent material using moderate pressure, and then measuring the activity on the
wiping material.

Procedures for the release of containers are documented in the Health Physics
Procedures, Section 3.2.2 (WHC 1993f) and the Westinghouse Hanford Company
Radiological Control Manual (WHC 1993e),

Survey Station Description - Two survey stations are provided in parallel to

accommodate the vehicle traffic. The survey stations are located after equipment
decontamination and prior to the container transfer area (see Drawings H-1-80224 and H-1-
80239). Dose rates are measured by stationary instruments located at a 10 ft distance from
both sides of the container. The truck is guided by an individual on the ground. The trucks
are then parked next to the survey shelter for wipe sampling. Containers passing the wipe
survey go directly to the container transfer area. Containers failing the wipe survey are
routed through the container decontamination station for a more aggressive decontamination
.and surveyed again upon exit. The general layout of the survey stations is shown in drawing
H-1-80237.

Both survey stations operate in an open-air environment. A small, three sided shelter

+ is provided to allow protection from weather while counting. A shield wall ensures that
there are no background interferences from the container while counting the wipes (see
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Drawing H-1-80237). The sheiter provides storage for used and clean wipes, and provides a
computer terminal for access to the data acquisition system.

Wipe Sampling and Counting - The 17.5 x 17.5 cm wipes are used to wipe the

middle of each side of the container, and the middle of each end of the container. -The wipes
are mounted on long poles to keep the operators at a safe distance from the container. A
hand held wipe is used for surveying any irregular surfaces which may be points of soil
accumulation. Use of the hand-held wipes is dependent upon the radiation dose rates, i.e., if
dose rates are high, the hand-held wipes are not used.

The counting is performed with a beta-gamma detector which is capable of counting
the area of the wipe rapidly. Counting of each wipe should not take more than about 20 sec
to complete.

Estimates of time required to complete a container survey range from 3 min to
15 min. It is desirable that container surveying time be kept to a minimum to assure
optimum material flow through the system using a minimum of trucks and containers. The
issue of container surveying will be further evaluated to identify strategies or equipment
which minimize the surveying time.

6.3.2 Equipment Decontamination
Spread of contamination is minimized at the excavation site in three ways:
. Dust suppression is provided to control airborne contamination.

*  Containers and trucks are designed with a minimum of horizontal surfaces
where contaminated material can deposit.

e  Excessive amounts of material on the exterior of the container or truck is
manually removed prior to leaving the excavation site.

The equipment decontamination facility provides additional measures to ensure that
the maximum permissible limits are achieved for on-site shipments of containers. The
facility also provides periodic cleaning of excavation equipment such as excavators and
loaders.

‘ Current Hanford decontamination practices have shown that a simple water/steam

wash system provides adequate decontamination for soil removal. Article 463 of the WHC
Radiological Control Manual (WHC 1993e) states that water and steam should normally be
used as decontamination agents. Previous engineering studies on decontamination support the
conclusion of a water/steam wash system, (DOE-RL 1993f and Field 1990).

The equipment decontamination facility includes a primary system consisting of an
automated spray wash system, collection basins, and wastewater treatment. The automated
spray wash system is used for routine container decontamination. A secondary system

-
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consists of a portable spray wash unit. The secondary system is available for non-routine or
emergency use and to decontaminate excavation equipment. The equipment decontamination
facility arrangement and design are provided in drawing H-1-80228. Utility requirements are
discussed in Section 6.6.3.

The automated spray wash system is designed to accommodate a flighway-size tractor
and trailer. The top and sides of the container are decontaminated via U-shaped spray bars
which wash the top and sides of the closed container as the truck drives through the wash
station. Undercarriage spray bars are used to decontaminate the bottom of the container.
Two sets of spray bars are provided: one for detergent wash and one for rinse. The
detergent wash spray bar is only used periodically. Container decontamination is estimated
to take about one minute. A structure encloses the automated system to prevent wind
entrainment of contaminated spray.

The secondary manual wash system, which is not within an enclosure, incorporates a
hand-held hose and spray wand which are operated manually. The secondary system
includes capability for both water and detergent wash. Spray migration in the secondary
system is controlled through application of administrative controls, i.e., decontamination
operations are not conducted in windy conditions.

Both the automated and the manual wash systems are located on separate sloped
concrete slabs which drain into a collection basin. Some settling of solids occurs in the
collection basin. Water from the basin is pumped to a wastewater treatment system where
additional solids settling occurs thus clarifying the water. Capability is provided to recycle
the clarified wash water, although it is intended that the water be routinely pumped to tanker
trucks and used at the excavation sites for dust control.

Capability is provided to periodicaily remove solids which settle out in the basin(s)
and wastewater treatment system. Solids are removed as a slurry into a vacuum truck.
Vacuum truck solids are hauled to the ERDF.

+

6.3.3 Personnel Decontamination

Personnel decontamination and change facilities are provided in two separate
locations. The change facility (see Drawing H-1-80229) is located at the exit to the 100 B/C
exclusion area between the equipment decontamination and office facilities. Two
decontamination stations are employed, one near the office area and one on the west side of
the 100 B/C exclusion area (See Drawing H-1-80230).

The preliminary design of the personnel decontamination stations considers the
following assumptions:

0 Design is for one hundred (123) employees on-site during each shift (see
Section 9.2),
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. Gender distribution is 70% male and 30% female (i.e., 86 males and 37
femaies per shift),

®  Separate change facilities for male and female employees.

¢  Two shifts are working each dz«iy, but only one shift occupies the change
facility at one time.

*  Decontamination trailers are provided for removal of personnel protective
equipment (PPE); portable toilets are used on the condition of a self survey.

. Breaks include a morning and afternoon break and a one-hour lunch break in
the middle of the day.

¢ - The moming and afternoon breaks are taken at the decontamination trailer
location.

L The lunch break is taken at the office area.

* 4 sets of PPE are required per person, per shift
- one in the morning
- one after the morning break
- one after lunch
- one after the afternoon break.
. 2 showers are required per person, per shift
- one at the lunch break
- one at the end of the day.

¢  Portable toilets are used twice per person per shift.

®  Toilets at the change facility are used two times per person, per shift.
- one in the morning ‘
- one at the end of the day.

e  Sinksare used at same frequency as the toilets.

6.3.3.1 Decontamination Stations. The decontamination stations are used for removal of
PPE consisting of at least "whites", rubber boot covers and rubber gloves. These stations
allow removal of protective clothing worn in a contaminated area, with employees remaining
in Level D protection after the clothing change. Level D consists of coveralls, safety shoes,
safety glasses or goggles, hard hat, and gloves. Level D protection is required for all
personnel inside the 100 B/C exclusion area.

Portable toilets are provided at each excavation site and require personnel

decontamination and PPE removal to Level D for usage. A self-survey is required to enter
and exit the toilet area.

6-19




WHC-SD-EN-DR-001, Rev. 0
Vol, 1

The decontamination stations allow for the washing and rinsing ot rubber boot covers
and outer rubber gloves, tape removal, cloth boot cover removal, outer PPE (whites)
removal, and inner glove removal. A final survey of each individual is required to exit a
decontamination station (see Drawing H-1-80230).

Assuming that there are two bathroom breaks, and one lunch break requiring
decontamination and PPE removal in addition to the end of the shift, the decontamination
station is used by each individual four times per shift.

The decontamination stations provide the capacity to store water for routine personnel
decontamination (4 txmeslpersonlshift) as well as sufficient reserves for emergency showers
and eye washes. The station is also equipped for the temporary storage of discarded,
reusable protective equipment awaztmg transport to the laundry facility. The capacity to
store waste decontamination solutions is also provided.

6.3.3.2 Change Facility. In compliance with 29 CFR 1910.120 and 1910.141, a central
change facility (see Drawing H-1-80229) is provided at the entrance to the 100 B/C exclusion
area. One facility is provided for male employees and one facility for females.

Each facility provides a working change area for donning and removing work clothes
(Level D), shower area, and a clean change area for donning and removing modesty and
street clothing. Water closets and wash basin facilities will be provided in the clean change
area. Lockers will be provided for each employee in both change areas (see Drawing H-1-
80239).

At the beginning of a shift, each worker removes street clothing and dons modesty
clothing to be worn under the Level D protection. Employees exit the clean change room to
the working change rcom where they don Level D protection. The employees then exit the
change facility and leave for their work location. ‘

At the end of a shift, employees enter the working change area and remove their
Level D protection for storage in lockers. Each worker is then required to shower prior to
entering the clean change area and leaving the facility.

At the lunch break, employees follow the same exiting procedure, but don coveralls in
the clean change area for exit to the lunch facilities. '

The change facility is connected to a ﬁotable water source with sufficient capacity to
support shower, toilet and lavatory facilities. The facility is also connected to a holding tank

capable of receiving waste water.

The working change area houses sufficient lockers for all shifts of workers. Benches
are provided for sitting while dressing and undressing. The lockers in this area provide
storage of Level D clothing only. A towel storage unit provides enough towels such that
each individual is provided a towel for showering. Exit from the working change area is via
the shower area only to assure that each employee showers.
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The showers are located between the working change area and the clean change area.
The regulation in 29 CFR 1910.141(d)(3) states that one shower be provided per ten
employees of each sex who are required to shower during the same shift. The entrance to
the shower facilities is from the working change room, with the exit to the clean change
room.

Water closets (toilets) are provided in the clean change area. They are assumed to be
fully enclosed with locking doors and are the tank-style. The reguiation in 29 CFR
1910.141, Table J-1 specifies the requirements for water closets.

The lavatories (sinks) are located in the clean change area. There are no
requirements for the number of sinks in the change facility, therefore it is assumed that
number of sinks should equal the number of water closets.

The clean change area provides for changing from street clothes to modesty clothing
or clean coveralls. The facility provides the capacity to house lockers for all shifts with the
assumption that only one shift will occupy the change area at one time. In addition to the
water closets and lavatories, the clean change area also houses used towel hampers and clean
coverall storage. The entrance and exit to the clean change area allows access to the office
support area.

6.4 EQUIPMENT MAINTENANCE

Equipment such as haul trucks, idle excavation equipment, damaged containers, and
miscellaneous parts and equipment are staged in a graded and compacted equipment staging
area located east of the 105-B Reactor Building (see Drawing H-1-80224), All haul trucks
and mobile equipment not assigned to specific excavations are parked in this area during the
off-shift hours.

The equipment staging area incorporates the following systems:

®*  two parts trailers for storage of commonly needed parts and tools

* lighting to accommodate off-shift maintenance

¢  potable water supply from portable tanks

e  steam cleaning and parts washing equipment -

*  electrical outlets for connection to engine block heaters in the haul trucks

. storage areas for new as well as waste oils and fluids

®  a fuel tank used to supply the mobile fueling truck (located east of the staging

area on the boundary of the 100 B/C site such that it can be filled from outside
and tapped inside the exclusion area).
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Truck and Container Maintenance - Haul trucks, water trucks, the fuel truck,

maintenance vehicles, and containers are serviced on a routine basis at the eqmpment staging
area. The routine maintenance occurs on the off-shift when the vehicles are parked in the
staging area. Emergency maintenance is normally performed by the maintenance crew at the
location of breakdown, utﬂlzmg tools and equipment on-board the maintenance vehicles.

Heavy Equipment Maintenance - Heavy equipment used in excavation, reclamation,

and road maintenance are typically maintained at the site of their operations. Routine
maintenance is only performed at the equipment staging area when the particular piece is idle
or when it is convenient to bring the piece in for servicing. Emergency maintenance is
normally performed at the location of breakdown.2

Transport Vehicle Maintenance - Routine maintenance of the transport vehicles (e.g,
vans and pickup trucks) is performed by Hanford craft personnel, as a site service;

maintenance is performed at either the regulated vehicle maintenance shop located in the 200
Area or the shop in the unregulated 1100 Area shop. Emergency maintenance is performed
at the location of breakdown by on-site maintenance personnel,

- 6.5 DUST SUPPRESSION

The excavation, transport and storage of excavated soils may generate significant
quantities of fugitive dust. Dust control measures are provided to reduce the spread of
contamination by entrainment of fugitive dust, to minimize the impacts on local air quality
and to minimize-the exposure to on-site personnel. Dust sampling is performed to monitor
the effectiveness of the control measures.

The major points of fugitive dust generation are;

*  at the excavation

¢  on the waste site access ramps and other non-treated roadways
e  during backfill operations

e  at the clean soil storage stockpiles.

Water sprays are the primary means for controlling fugitive dust. Rates of application
are developed primarily for estimating water usage for the design of associated infrastructure.
Actual application rates will be dictated by field performance.

The following subsections describe dust control methodology for each of the major
emission points.

6.5.1 Excavation Activities
Water is applied to the active excavation face and at each point of emission where

material is handled (e.g., dumping of soil into a container). Design bases and assumptlons
are listed as follows:
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¢  Sprays are applied at a rate of 1 gal/yd® per lift (EPA 1985).

e  The area of excavated material is 11,700 yd® of excavation face per shift
(derived from the 3,900 yd*shift production rate); therefore, 11,700 gallons of
water are required for this area.

e Assuming a maximum of four excavations operating at one time,
approximately 2,925 gallons of water are necessary at each excavation per
shift.

Water is supplied to each excavation site by water trucks. The water trucks are filled
at the decontamination station (see Section 6.3.2). The water trucks are each equipped with
a hose of sufficient length to reach all areas of application and a variable rate nozzle. The
truck operator is tasked to apply the water to the excavation as appropriate(the effectiveness
of dust suppression is determined visually). When a truck is nearly empty, a full truck is
dispatched to the site to ensure continuous operation.

A crusting agent is applied to all active excavations at the beginning of the off-shift to
stabilize the disturbed surfaces overnight and on weekends. The crustmg agent is mixed in
the truck and applied as recommended by the supplier.

6.5.2 Access Ramp and Haul Roads

The access ramp and haul roads for each excavation require water applications to
control fugitive dust. Water sprays in these areas are applied as relatively fine mists to avoid
forming mud. Muddy soils risk spreading contamination further because the mud can stick
to the truck tires.

"The haul roads are constructed and maintained with a gravel surface treated with a
chemical additive (soil cementing agent). This results in a solid surface with properties
similar to that of a paved road. Water application rates for the untreated areas including
ramps and access roads connecting to the haul roads are based on the following:

e  water is applied at a rate of 0.125 gal/yd® every 20 minutes (approximately 2
gal/yd® per shift) (EPA 1985)

e the total area of access ramps and access roads is approximately 6,560 yd?

e atotal of 13,120 gallons of water per shift is required for dust suppression at
the access ramps and untreated haul roads.

The treated sections of road are not considered in the application rate estimate,

because the construction of the road itself reduces the emission of dust; however, periodic
watering may be required on areas. of high travel (see Section 6.2.5).
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6.5.3 Backfill Activities

To suppress dust and aid in compaction, water is applied during backfill and
regrading operations. It is assumed that the application rates for backfill are similar to the
rates for excavation. Therefore, 2,925 gal/shift is assumed for each backfill and regrading
operation. " At most, there will be two backfill and one regrading activity occurring at one
time; thus a total of 8,775 gal/shift of water is required.

6.5.4 Storage Stockpiles

Active dumping areas of the clean soil storage stockpiles are stabilized by water
application during on-shift hours. The stockpiles are stabilized with a continuous irrigation
sprinkler. The sprinklers are relocated as necessary to follow the active dumping area. One
sprinkler is assumed for each stockpile with an application rate of 3 gal/min per sprinkler.
This results in 1,440 gal/shift per stockpile.

On the off-shift, the freshly deposited spoils are stabilized by application of a crusting
agents (from trucks). Crusting agent is applied as recommended by the supplier.

6.6 SUPPORT SYSTEMS AND FACILITIES

Supi)ort systems and facilities include the office area, site services, and utilities

6.6.1 Office Area

An on-site office complex is provided to support the 100 B/C remediation activities.
The office complex consists of office trailers and trailers which house change facilities for
both male and female operating personnel. The remainder of the area is designated for
personnel parking. The office area is depicted graphically on Drawing H-1-80240. The
change trailers are described in Section 6.3.3. The individual trailers and dimensions are
tabulated as follows:

Trailer Nominal Size, ft
General office space 42x70

Lunch room 28x60
Medic/first aid station 8x26

Change rooms

- Male 28x60

- Female ' 14x60

Data acquisition system 24x48
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Parking spaces for 300 employees and visitors are provided.

The following sources provide requirements and/or design guidance for the trailer
facilities:

e 29 CFR 1910, Subpart J - General Environmental Controls

* 41 CFR 101, Public Contracts and Property Management

*  DOE Order 6430.1A, General Design Criteria

. Sz.‘andard on Fire Protection for Portable Structures (DOE 1979)

*  Transporiation Engineering, Introduction to Planning, Design and Operations
(Yu 1982).

The trailer housing the data acquisition system also includes office space for the site
supervision, cognizant engineers, area controlier, construction supervisor, and truck
supervisor. This trailer is considered as the command and control center for all field
activities and is indicated on the drawing as the Group 1 office.

The general office trailer provides space for the safety officer, the health physics
supervisors, clerk/secretary, and a Hanford local area network (HLAN) operator. Field
personnel, such as the field team leaders and health physics technicians, have space provided
to perform end-of-shift paperwork. Additional space is provided for a visitor office and a
conference room. The general office trailer is indicated on the drawing as the Group 2
office.

The lunch trailer provides eating space for all personnel on duty during a shift. The
trailer also includes refrigerators, microwaves, and sinks for food storage and preparation.
The lunch trailer is also used for large meetings which can not be accommodated in the
office trailers.

The medic/first aid station consists of a small mobile trailer and a carport. The
mobile trailer provides office space for the medic and an open treatment area. The first aid
station is used to treat minor-medical problems and emergencies.

6.6.2 Off-Site Support Services

In this pre-design report, off-site support services are defined as those which are not
provided from within the 100 B/C Area, i.e., are provided by other entities or organizations
at other Hanford locations or are provided from entities outside of Hanford. These off-site

services fall into the following general categories:

emergency and security
. communications
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. maintenance
sanitation
. miscellaneous.

Each of the services within these general categories are described below.

6.6.2.1 Emergency and Security Services. Fire protection and medical services - On-call
ambulance and Emergency Medical Technician (EMT) capability will be available at the

100 B/C site. Existing Hanford personnel provide advanced medical service and transport if
appropriate. Minor fire response is the responsibility of 100 B/C personnel using available
equipment. Major fire response requires the assistance of the Hanford Fire Department.
Response to hazardous spills is a shared responsibility depending on the nature and severity
of the situation. The primary responsibility in hazardous situations is with 100 B/C
personnel.

S_mnm - Security services include routine patrols of the 100 B/C Area to ensure
security of equipment and facilities, control of site access, and badging support. The service
is provided by Benton County as well as Hanford security personnel.

6.6.2.2 Communication Services. . Telephone - Telephone support services are required to
instali telephone lines and maintain the system throughout the project. Telephone lines are
used for telephones, fax machines, and computer communication. The design assumes that
the existing Hanford telephone support contract is used.

Mail - Mail services are required throughout the project. The existing Hanford mail
service will be used for on-site as well as off-site deliveries. Express mail service pick-up
and delivery is also required. The 100 B/C personnel are responsible for collecting the mail

in a central location for pick up.

Radig - A trunked radio system is to be used for on-site communication. This system
allows closed frequency communication throughout the project. Maintenance and upgrades
will be supplied as necessary by existing Hanford organizations.

Computer - Local area network (LLAN) access is required by the project. This
requires support from the network administrators. Software and hardware instailation and
maintenance is also necessary. The Global Positioning System (GPS) will be coordinated
with the computer system. Management of the LAN will be an ongoing service with
maintenance, installation and troubleshooting support being provided as-needed. Existing
computer support services will be used. The analytical plan provides addmonal detaiis on
computer needs for the data acquisition system (WHC 1993d).

6.6.2.3 Maintenance Services. Rail Maintenance - Maintenance of the rail system is .
required on an as-needed basis, with routine assessments to be scheduled throughout the
project. This will be provided by Hanford craft personnel. Locomotive maintenance
services will be provided in the new rail maintenance facility located in the 200 Area.
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Facility Maintenance - The office facilities, on-site labs, and support facilities within
the 100 B/C exclusion area require routine as well as emergency maintenance. This will be
provided by existing Hanford maintenance organizations.

Personnel Transport Vehicle Maintenance - Routine maintenance and repair of
personnel transport vehicles are provided by existing Hanford craft personnel. This

maintenance support does not include maintenance of haul trucks or other vehicles associated
with excavation operations, Emergency maintenance of the transport vehicles will be
accomplished by 100 B/C personnel.

intenance - Field screening instruments and other portable
instrumentation will be regularly maintained by existing Hanford services. Emergency
repairs will be the responsibility of 100 B/C personnel.

6.6.2.4 Sanitation Services. Janitorial - Facility cleaning (offices and laboratories) will be
performed by existing Hanford personnel.

Refuse - Routine refuse removal services will be provided by existing Hanford
organizations. The 100 B/C personnel will be responsible for collecting all refuse in a
central location for pick up.

ilets and non-contamin w moval - The portable toilets used on-
site will be serviced on a regular basis. Non-contaminated sewage will be removed from
holding tanks at the office area on a regular basis. Existing Hanford personnel will be
responsible for sewage removal.

Laundry - Laundry service for 100 B/C is a shared responsibility. On-site (100 B/C)
personnel are responsible for pick up and delivery to a central location. From the central

location, Hanford personnel will be responsible for the laundry function and return of clean
clothing to the 100 B/C area.

6.6.2.5 Miscellaneous Services. Respi /Small ipment De ination - ReSpirator

cleaning services will be provided on a regular basis by the existing Hanford facility. Small
equipment decontamination will be provided on an as-needed basis by 100 B/C personnel.

Training - The existing Hanford training facility and programs will be used for initial
as well as refresher training of personnel working on the project. Site specific training such
as safety, operating procedures, and emergency response will be provided on-site by 100 B/C
personnel,

Dosimetry - Routine assessment of employee dose exposures will be accomplished by
using the existing dosimetry services.

Office supplies and equipment - Office supplies will be provided by existing site

. services on an as-needed basis.
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Utilities - Water and electncal utilities w11] be used throughout the project. Initial
hook-ups, monitoring, and maintenance will be provided by existing Hanford site services.

Accounting - Program office personnel will be employed to manage the accounting
activities for the project. This will require cost account and schedule planning and
monitoring.

Procurement - Procurement activities will be the responsibility of existing Hanford
procurement organizations.

Human Resources - Hanford personnel will be responsible for personnel related .
activities.

6.6.3 Utilities
The site utilities are divided into two types:

¢ water and wastewater utilities
®  electrical and telephone/computer utilities.

Tie-in locations to the active systems are identified on the uuhty diagrams (Drawing
H-1-80246). The general layout of the utilities is presented on the site facility drawings
H-1-80239 and H-1-80243.

A discussion of each utility type is given in the subsections below.

6.6.3.1 Water and Wastewater Utilities. The water and wastewater utility requirements
are summarized in Table 6-2, The requirements are estimated based on the number of site
personnel (see Section 9.2) and typical water use rates (Metcalf and Eddy 1991 and EPA
1985). A brief discussion of each utility system is provxded below.

Potable water - The potable water system treats Columbia River raw water as it is
supplied via the existing export water line. The skid mounted system provides two semi-
continuous filters and a chlorinator. The system operates 24 hours a day therefore requiring
holding tanks to provide for backwash water and peak storage.

Applicable federal and state regulations include 40 CFR 141 and WAC 246-290.
Monitoring of the system, as required by WAC 246-290-300, is provided as a service from
the site water purveyor.

Sanitary waste - The sanitary waste system consists of two separate systems:

*  wastes from the analytical services trailer
*  wastes from the office area, including change facilities.
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Each system consists of a gravity fed sump each equipped with two pumps. The first
pump is designed to handle normal flow while the second pump provides additional capacity
for peak flows. The pumped effluent is stored in holding tanks which are periodically
pumped into trucks and hauled to the 100 N lagoons for treatment and disposal.

The use of holding tanks must comply with WAC 246-272. This regulation requires
that the Washington Department of Health (DOH 1991) and Washington Department of
Social and Health Services (DSHS and DOE 1987) guidance documents be followed. These
documents state that a special waiver must be obtained to allow the use of holding tanks.
The reviewing agency for the waiver is the Washington State Department of Health.

water system supphes the mﬂuent to the eqmpment decontammatxon faclhty The equipment
decontamination facility treated effluent supplies the primary dust control water. Asa
backup, a hose connection is provided to supply raw water to the dust suppression trucks as
required,

The effluent from the equipment decontamination system is gathered from a sloped
concrete slab and collection basin as shown on Drawing H-1-80228. The soil which settles
in the collection basin is pumped out on a weekly basis and sent to ERDF for disposal.
Water from the collection basin overflows a weir located at one end of the collection basin; a
submersible pump transfers the water to a holding/equalization tank. Additional sediments
are removed from the water through the use of an accelerated gravity separator. The
clarified water is then either recycled to the decontamination facility or loaded into trucks for
use in dust suppression.

It is anticipated that the effluent from the equipment decontamination facility will not
contain contaminants at a level of concern; therefore, it may be used unconditionally for dust
suppression requirements. Data from the soil washing treatability study should confirm this
assumption. Asa contingency, a beta/gamma detector is placed in the effluent stream to
monitor its suitability for use in dust suppression. Should the soil washing treatability data
fail to confirm the assumption, additional treatment, such as ion exchange, may be
implemented.

6.6.3.2 Electrical and Telephone/Computer Utilities. Implementation of the 100 B/C
remediation requires expansion of electrical, telephone and computer services in the area,
The existing active utility system is shown on Drawing H-1-80215. The active electrical
system will be expanded to provide service to the ancillary facilities. New fiber-optic cables
will be installed in the area and will provide both telephone and computer service within the
area. The planned layout for the these improvements is shown on Drawings H-1-80239,
H-1-80243, and H-1-80246. Lo

Electric power is currently supplied to the 100 B/C Area via a 230 Kv power line and
agubstation located west of the 105-C Reactor Building. The voltage is reduced to 13.8 Kv
for distribution to most of the site. Three-phase 2.4 Kv power is supplied to the 105-B
Reactor Building, the 111-B Building, the 105-C Reactor Building, and the 190-C Building
from a line derived from the 13.8 Kv power loop. Power to the ancillary facilities will
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be obtained by extending the 2.4 Kv line. This line may be extended using the existing
power poles which run along the southern and eastern boundary of the area. A new
overhead line will be installed to extend the power distribution to the container loading area.
Generally, only 240/120 V single phase power is required for the office, lunch, change, and
personnel decontamination facilities, Distribution of 480 V three-phase power is provided to
the classification structure, the analytical facilities, and the equipment decontamination area
to provide for operation of machinery and/or pumps. Area lighting is provided to allow for
_night operations for areas around structures, the main intersection providing access to the
facility area from Haul Roads N and S, and in the container transfer area. Luminaries
consist of 240/120 V high pressure sodium fixtures placed at approximately 25 meter
spacings to provide 3 foot-candle illumination. No roadway lighting is provided. Excavation
lighting is supplied by portable generators and portable lights. These portable lights can be
tied in to the existing power distribution system. This will be evaluated in the definitive
design phase. In addition, specific service and transformer requirements will be evaluated in
definitive design. .

A new fiber-optic line will be installed to connect the 100 B/C Area to outside
telephone service. This line will be installed underground along the same alignment as the
old telephone line, from the east along Route 1. The line will be diverted south parallelling
the electric lines placed at the eastern and southern boundaries of the area then north to the
105-B Reactor Building. An extension to this system will be provided to the office areas, the
analytical facilities and, the classification structure. The system will be sized to provide both
telephone and computer services (local and wide area network capabilities).

6.7 AREAS OF INTERFACE

The areas of interface delineate the divisions of responsibility for various aspects of
the project and/or interfaces with other projects. Five primary interface areas are defined;
these are shown on the project interface control drawing (H-1-80249). Each of the five
interface areas is briefly described as follows: '

D&D Program - The active D&D sites are listed in Table 3-1 and discussed in
Section 4.4.1. The proposed haul route for reactor core decommissioning is shown on the
drawing. Transportation requirements for the reactor core removal program will be
coordinated with the 100 B/C remediation program as necessary to accommodate the needs

of both programs.

. Active Systems - The active systems are listed in Table 3-1 and discussed in Section
4.4.3. Tie-in locations for utility systems are identified on Drawings H-1-80239, H-1-80243,
and H-1-80246.

Rail System - The rail line and spurs proposed for use during the project will be

maintained by WHC. The interface points identify where the rail maintenance begins. Rail
maintenance is discussed in Section 6.7.2.3.
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Road System - All roads used inside the project area will be maintained by the

100 B/C remediation project. The interface points indicate the areas where road maintenance
begins by others.

Site Services - Site services are defined and discussed in Section 6.6.2. The interface
point for all site services wilt be through the office area.
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Table 6-1 Removable External Radioactive Contamination Wipe Limits

Maximum Permissible
I L] .l

uCi/em? | dpm/100cm’ |

Beta-gamma emitting radionuclides; all radionuclides
with half lives less than ten days; natural uranium;
natural thorium; uranium-235; uranium-238;
thorium-232; thorium-228 and thorium-230 when
contained in ores or physical concentrates. 10°% 2,200

All other alpha emitting radionuclides 10¢ 220
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WHC-SD-EN-DR-001. Rev. 0
Vol. 1

Utility System —
| Potabie water system Office area 11,686 gpd
: ' Personnel decontamination facilities 1,824 gpd
Analytical services 1,575 gpd
TOTAL 15,085 gpd

Sanitary effluent system | Office area 11,686 gpd “

Analytical services 1,575 gpd
TOTAL 13,261 gpd
Equipment Facility influent 33,900 gpd
mmotgwf:cgw Dust suppression influent 78,710 gpd
utility system _ Facility effluent to dust suppression 33,900 gpd
Additional dust suppression influent 44,310 gpd
TOTAL Raw water influent 78,710 " gpd
1 Recycled effluent 33,900 gpd
Hauling service contracts | Personnel decontamination facilities 1,824 gpd

. Portable toilets 17 weekly

Analytical services - lab packs (55 13 weekly

gallon drum)
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7.0 EXPANDABILITY

The preliminary design is based on estimates of contamination volumes which are
judged to be within a probable range as indicated by currently available data. Maximum
volumes have also been estimated (see Section 4.1, Table 4-1, and Attachment 1 (Volume 2))
based on the predicted areal extent but assuming contaminant ‘migration all the way to ground
water in most cases. The difference between the probable and maximum estimates is about
one million cubic yards or about 60%. Because of the uncertainties which exist with regard
to areal extent of contamination, it is possible that the actual volumes to be removed are
greater than the probable volumes estimated. Actual volumes will not be known until sites
are excavated. B '

There are two strategies for handling larger waste volumes:

e  expand operational capacities to accommodate greater productivity and
throughput

L] add time to the schedule.

For design and planning purposes, it is assumed that adding time to the schedule is
not acceptable., Because many of the costs associated with remediation operations are fixed,
additional time is usually not cost effective. Experience has generally shown that increasing
productivity to meet higher volume demands is much more cost effective than stretching out
the schedule,

The following subsections discuss specific contingencies which have been provided in
the preliminary design to accommodate expandability, Where expandability has not
specifically incorporated into the design, strategies are defined for achieving higher
productivities.

7.1 EXCAVATION

Excavation and demolition operations use heavy mobile equipment which have been
shown to be highly productive and reliable in mining, construction, and 'site remediation
applications. For the material handling systems, conservative design features have been
provided in specification of excavation equipment, rates, methods, and operating scheduies.
These are discussed as follows:

Design Rate - The design rate of 3,900 LCY/shift is conservative. Based on the
probable contamination volume, the required average rate is about 2,400 LCY/shift
(see Section 4.7.2.2). The difference between average rate and design rate is about
62%.
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Equipment Production Rates - Equipment cycle times (individual equlp;meru
production rates){see Section 4.3) have been conservatively specified assummg
unfavorable conditions. Examples are listed as follows:

*  Medium to difficult digging conditions are assumed for specifying excavator
. cycle times. :

¢  Hard to drift/non-cohesive material is assumed for dozer specification; in
addition, the production rates for the dozer/loader combination are reduced by
20% to account for unexpected delays. .

*  Production of concrete demolition operations is based on the lower end of the
equipment ratings.

*  Production of loading grapples assumes difficult excavating conditions; in
addition, the equipment rates are reduced by 25% to account for unexpected
delays.

¢  Production rates for small sites are reduced by 10% to account for unexpected
delays.

¢  Burial ground excavation rates are reduced by 50% to account for unexpected
delays or difficult conditions.

Conditions which are more favorable that those assumed will allow higher
productivity than specified in the design.

Labor Productivity - Productivity is specified based on 5.25 productive hours per
shift. This relatively low labor productivity is due to the requirements posed by
working in radioactive contamination zones, i.e., the need for frequent changes into
and out of protective clothing. This loss of productivity can be mitigated by
providing additional relief workers to operate equipment during scheduled breaks. By
providing one relief worker for every two regular workers, a full eight hours of
production can be achieved in each shift (see Section 9.1.4 for derivation of these
values), This could effectively increase productivity by about 50% for a one shift
operation and 62% for a two shift operation.

Operating Schedule - The pre-design assumes operation on a two shift per day basis,
five days a week, except for the first year, which operates on a one shift per day
basis. Expanded productivity can be achieved by adding a third or even a fourth
shift. Each additional shift expands productivity by 50% relative to a two shift
operation. Thus it is possible to achieve twice the productivity by expanding the
operations from a two shift per day operation to a four shift operation (three shifts per
day, seven days a week).
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Equipment and Labor Additions - Productivity increases are readily achieved by

adding additional excavating equipment and the associated personnel to operate the

equipment.

Achieving higher productivity in excavation operations is a stepwise process;
successive steps are added until the desired production rate is achieved. Some steps are
more cost effective than others. ‘The expected increases in productivity are tabulated below.

¢  Base = 2 shifts/day @5.25
productive hours per shift

*  Add relief personnel to
increase the per shift
operating hours

®*  Add a third shift’

*  Add a fourth shift’

¢ . Add equipment and
additional operating

personnel.

* Includes relief personnel

7.2 TRANSPORT

Productivity
Multiplier
1.0 = base

1.6 x base

2.3 x base
3.2 X base
Variable; depends

on specific equipment
added

Transport systems consist of 'containers, haul trucks, container handlers, and trains
(railcars and locomotives). Specification of transport systems in the pre-design is
conservative. Specific design features are discussed as follows:

Haul Trucks - The number of haul trucks-(20) is conservatively specified assuming a
maximum cycle time of 43 min for a truck and its container (holding contaminated
material) to move through the classification structure, decontamination facility, survey
station, container transfer area, and return to the excavation site. This cycle time will
be shorter for some trucks which do not have to move through the classification
structure. Also, specification of the survey cycle time (15 min) is conservative. It is
anticipated that this time can be reduced to about three minutes. Any reductions in
truck cycle times will allow higher transport rates.
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Containers - The pre-design specities the acquisition of 130 containers (see Section
6.2.4); at.the design rate, approximately 105 containers are required, leaving about 25
as spares. This provides about 19% excess container capacity at the design transport
rate.

Container Handlers - The pre-design specifies the acquisition of two container:
handlers for transfer of containers from the haul trucks to railcars. At the design
rate, 108 containers will be transferred in a shift or about one every three minutes on
the average. Each container handler can transfer a container in about two minutes.
Thus with two container handlers, the handling capability is about three times the
design requirement.

Trains - The pre-design specifies three trains of 15 cars per train for a total of 45 cars
(see Section 6.2.3). At the design rate, 33 cars are required, leaving about 12 cars as
spares (36% excess). In addition, the pre-design specifies round trip movement of 5
trainloads per shift. This allows 150 containers per shift to be transported, although
the design rate only requires transport of 108/shift. Thus the excess capability is 42
containers per shift or 39%.

Based on the anticipated train cycle time (see Figure 4-7) six trainloads can be moved
in a shift without additional equipment. This provides an additional 20% material
transport capability. X
Only one locomotive is required to move railcars to and from the ERDF. The pre-
design specifies two locomotives, thus providing 100% excess capability.

Material transport capability can be increased in a manner similar to that discussed for
expandability of excavation capability (Section 7.1). Adding relief personnel (to truck
operating crews) and/or additional shifts would expand transport capability in the same
proportion as assumed for excavation operations.

Additional expandability could be achieved by adding equipment, i.e., haul trucks,
containers, container handlers, railcars and locomotives. Adding additional trains would
require construction of additional sidings to allow trains to pass each other while en route.

7.3 MATERIAL STORAGE

Local spoil stockpile areas located adjacent to each waste site have been sized to
receive clean material derived from excavation of overburden, ramps, and clean soil
surrounding the contamination zones. Spoil stockpiles have been sized based upon the
probable excavation volumes (see Attachment ! (Volume 2)). In addition, a central spoil
stockpile area is provided to store material which is derived primarily from the fringe areas
surrounding the contamination zones (material which is classified clean in the classification
structure). The central spoil stockpile area is oversized, in that it can store up to 50% of the
total clean material generated. Total capacities are tabulated as follows:
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Local spoil stockpiles 1.4 million LCY
Central spoil stockpile 0.8 million LCY
Total spoil storage 2.2 million LCY.

Size of the spoil stockpiles are based on a height of 4 m which can be achieved by
pushing the material with the bulldozer in one lift. If necessary, additional height (and thus
additional storage) could be achieved by constructing ramps on the piles and placmg )
additional lifts of material on the pile. Alternatively, the piles can be mcreased in height by
using a conveyor stacker. -

The pre-design considers the location of local spoil stockpiles such that the piles can
be expanded laterally in size, if necessary. The central spoil area can be doubled in size by
expanding it to the north of its currently specified location (see Drawing H-1-80224).

7.4 TREATMENT

About 45,000 m? (approximately 11 acres) is specified in the pre-design as a reserved
plot area for waste treatment, if required. This is a large area and would accommodate an
operation of substantial size involving multiple activities. Should space be required beyond
this, ample space for expansion is available to the north of the north leg of the existing rail
spur (see Drawing H-1-80224).

7.5 SUPPORT SYSTEMS

7.5.1 On-Site Systems

On-site support systems consist of activities and their associated areas and or facilities
which are provided within the 100 B/C site to support excavation, analytical, and transport
operations. Expandability of each system is discussed below.

Office area - The office area contains trailers and an employee parking area. Total
plot space reserved for the office area is approximately 15,000 m? (about 4 acres)(see
Drawings H-1-80224 and H-1-80239). Office facilities are easily expanded by adding
more trailers.

Change facility - The change facility is included in the office area and consists of
trailers. The change facility is designed to handle the maximum number of shift
workers (see Section 9.2) assuming that all the workers in a single shift use the
change facility at the same time. The first and second shifts overlap so that two shifts
do not use the facility at the same time. The number of lockers provided is assumed
based on two shifts of workers plus twenty percent. Expandability can be gained by
staggering shift starting times and/or adding additional trailers.
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Per sggngl decontamination_stations - Two trailers are provided at opposne ends of the

site. Each trailer is designed assuming that breaks are staggered in a manner such
that only ten workers move through the decontamination lines at any given time.
Two lanes are provided in each trailer. Expandability can be gained by further
staggering break times and/or adding additional trailers.

An_a,lﬂ;g_al_s_qmg_gs Approxlmately 800 m? (about 0.2 acres) (see Drawmg
H-1-80224) is reserved for on-site labs. All on-site labs will be provided in trailers

which can be expanded by adding additional trailers. Additional plot space is
available in the area surrounding the designation location for the on-site labs.

Equipment staging - A plot space of approximately 99,000 m? (about 25 acres)(see
Drawing H-1-80224) is reserved for equipment staging and maintenance. This plot
space should be adequate for any foreseeable expansion.

Decontamination facility - The decontamination facility includes one automated wash
Station and a manual wash backup. At the design rate, 108 trucks move through the
decontamination facility in a shift. This averages to about one truck every three
minutes. Because each truck is washed in about one minute, the capacity is about
three times the design rate. The manual wash system is designed to wash about 6
trucks per hour or 30 in a shift and is intended to be used infrequently.

In the event of failure of the automated system, the manual system is used until the
automated system can be brought back on-line. Manual system capacity is expanded
by bringing in additional portable units as required to maintain container throughput.

Container classification - At the design rate, 63 containers move through the
classification structure in a shift. This equates to an average of about one container

every five minutes. Each container is estimated to require about two minutes to move
through this station. In addition, two bays with separate instrumentation packages are
provided. Therefore, with both bays operating, the classification structure can handle
five times the design throughput of containers,

Container surveying - At the design rate the survey station(s) must handle 108 -
containers per shift or about one every three minutes on the average. It is estimated
that each container will require about three minutes to survey. Because two parallel
surveying stations are provided, twice as many containers can be handled in a shift.
Expandablhty is achieved by adding additional surveying stations. This is easily
achievable since surveying consists primarily of technicians using hand-held
instruments.

Container transfer area - Container handlers are discussed in Section 7.2.

The container transfer area provides space for storing 60 containers or about 57% of
the entire container inventory. At the design rate, the maximum number of containers
which could be in interim storage at any given time is 40 containers (based on the
assumption of a two hour holdup for analytical results). Interim storage expandability
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is easily and quickly achieved because there is ample plot space available for many
more containers.

Utilities - The potable water treatment provides about 15,000 gal/day capacity, which
is adequate to handle the anticipated number of on-site workers. The system is
expandable by adding additional skid-mounted package treatment units.

The sanitary waste system is designed to provide capacity of about 13,000 gal/day of
sanitary waste. Waste is collected in holding tanks and periodically pumped into
trucks. Expandability is gained through more frequent pumping of the tanks or
through addition of holding tanks. _

The electric lines serving the 100 B/C Area are capable of handling loads much larger
than required for the remedial systems. Expandability can be gained by adding more
tie-in points and/or more distribution stations (transformers and switchgear).

7.5.2 Off-Site Services

The pre-design assumes that all off-BC-site services are supplied primarily by existing
Hanford organizations. It is further assumed that adequate capacities will be available during
the required time frame to meet the project requirements. An in-depth analysis of these
services has not been performed; it is recommended that this be completed in the definitive
design phase. Expandability of services is dependent upon the specific capacities of Hanford
services which will be available during the remediation time frame; no specific problems are
anticipated at this time.
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‘8.0 SAFETY AND QUALITY ASSURANCE

This section provides a discussion of design issues relating to health and safety and
quality assurance. The health and safety discussion provides a listing of documentation
which is being prepared to address safety requirements, hazards classification, and safety
analysis. The health and safety discussion also summarizes the engineered controls,
administrative controls, and monitoring procedures which are specified in the design to
assure a safe system. The quality assurance section defines the quality assurance
requirements and documentation.

8.1 HEALTH AND SAFETY

Health and safety issues are addressed in a series of Westinghouse documents
described in the Nonreactor Facility Safety Analysis Manual (WHC 1991g). This manual
requires preparation of the following documents:

hazards classification

preliminary safety evaluation (PSE)
preliminary safety analysis report (PSAR)
final safety analysis report

technical safety requirements.

Westinghouse Hanford Company has completed a hazard assessment (WHC 1992) and
is currently preparing the PSE and a SEP for the bulk shipping containers. The PSE (WHC
1993a) is being prepared by Environmental Restoration' Safety Support and was released in
September 1993 in draft form. The SEP is being prepared by WHC’s Packaging Safety
Engineering group and is expected to be completed in FY 1994,

The protection of worker and public health and safety is a paramount concern. Health
and safety is protected by evaluating the proposed activities, determining the associated risks,
and designing controls to ensure worker, public, and environmental safety. These controls
fall into three categories: engineered controls, administrative controls, and monitoring.
Although monitoring is not actually a control, monitoring enables controls to be evaluated by
indicating conditions such as contaminant concentrations and air quality. If conditions
degrade and are no longer acceptable, work is stopped and the remedial procedures modified
to more effectively control site hazards. Details of each type of control are dlscussed in the
following sections.

8.1.1 Engineered Controls

Engineered controls consist of elements designed to limit or minimize the exposure of
a worker or the public to the hazards at or originating from a site. These elements include
equipment design, systems design, and physical structure/environment design. Engineered
controls are the primary method of hazard control because they do not rely on operator
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compliance to be effective. These controls function because they confine the environment in
such a2 way that the hazard or its affects are controlled. Tabie 8-1 presents the engineered
controls used to mitigate specific hazards.

8.1.2 Administrative Controls

Administrative controls consist of procedures and work practices that limit the
exposure of a worker or the public to the hazards at or originating from a site, These
controls are secondary because they rely on personnel to properly follow procedures. The
effect of the hazard is avoided only if the procedure is followed. Administrative controls are
used when engineered controls are not available or impractical. Detailed procedures for the
material handling operation will be developed after the final design is complete. However,
some recommended work practices are identified at this stage of the design. These are
presented in Table 8-2. : .

8.1.3 Monitoring

Monitoring is performed to ensure that engineered and administrative controls are
effective (i.e., that the workers are not being exposed to hazardous conditions). The
materials handling system includes monitoring for waste identification and worker safety.
Table 8-3 lists the monitoring instruments and provides a brief statement of their target
analytes, use, and application.

8.2 QUALITY ASSURANCE

In general, QA is achieved in accordance with the requirements of the WHC Quality
Assurance Manual (WHC 1988b) as implemented by the Environmental Engineering
Technology and Permitting Function Quality Assurance Program Plan (WHC 1990a). The
activities associated with the 100 B/C Area are conducted in accordance with the standard
operating procedures identified by WHC (1990a). Contracted activities, whether performed
by another contractor or a non-Hanford contractor, will have a properly implemented quality
assurance program appropriate for the identified tasks. Site specific quality assurance and
quality control needs will be identified in a quality assurance project plan (QAPjP) for the
100 B/C Area project. The structure and content of the QAPjP are found in Interim
Guidelines and Specifications for Preparing Quality Assurance Project Plans (EPA 1983).

This design project is conducted under the QA requirements specified in DOE Order
6430.1A, Section 0140, This document requires that design:

e ensure that the established program and project quality objectives are satisfied

®*  be developed and implemented in compliance with DOE -Order 5700.6C and
using applicable elements of DOE Order 4700.1 and American National
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Standards Institute/ American Society of Mechanical‘ Engineers (ANSI/ASME)
NQA-1.

Based on these requirements, an adequate QA program provides the following
assurances: '

Organizational interfaces are identified and controlled.
The design’s adequacy is independently verified.

A document control system is in place,

A change control system is in place.

Each of these requirements is addressed below.

Qrganizational Interface - The organizational interfaces are identified and described in
Section 6.7. '

Independent Design Verification - Verification of the design is the responsibility of

WHC or their appointed agent. This preliminary design does not include an indépendent
review,

Document Control System - As required in the statement of work, this project

conforms to the WHC document control system. The design documents (including drawings)
are released through the Westinghouse Hanford document control system (either under the
Documen: Control and Records Management Manual (WHC 1988c) or the Standard
Engineering Practices (WHC 1988d)) and thus meets those requirements. In addition, all
design drawings are prepared in accordance with the WHC General Design Criteria,
Preparation and Control of Engineering and Fabrication Drawings (WHC 1990b).

Change Control System - The Document Control and Records Management Manual
and Standard Engineering Practices Manual (WHC 1988c, WHC 1988d) control changes to

the design documents and drawings.
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Table 8-1. Engineered Controls

Engineered Control

Side siopes no greater than 1.5:1
(horizontal:vertical) and any excavations deeper
than 20 feet must have side slopes designed by.
a professional engineer. ’

Mobile equipment, all portable structures, and

. offices have portable fire extinguishers. The
site laboratory bas a dedicated sprinkler
system.

Excavation operations personnel use large
eqrlipment with long booms that physically
removes them to a safe distance (12 ft or
greater) from the excavation face.

Waste shipping container uses gate latches and
container lock-down devices which are
remotely operated.

Wipe test pads on long-reach poles

Open excavation face and spoil stockpiles are
sprayed with water when active and crusting
agents arc used to stabilize contamination
during off-hours.

Equipment decontamination station is
automated and enclosed in a metal building on
a concrete pad,

Office area is located away from the
excavations and haul roads and upwind (from
the primary wind direction} of the waste sites.

Traffic pattemns in the ancillary facility sections
are separated (one-way traffic).

Hazard
Cave-in due to unstable side siopes.

Fire damage and injury.

Exposure to immediate excavation area where
falling objects, fire, explosion, pressure relesse,
radiation, or contaminant release may oceur,

Exposure of operator to waste and proximity to
operating excavators or container handlers.

Radiation exposure of wipe-test personnel

Radiation exposure to workers and public;
minimization of contamination spread.

Exposure of operator to airborne contaminated
particulates; minimization of contamination

spread.

Exposure of office personnel to airborne
contaminated particulates,

Minimize contact between vehicles carrying
contaminated material and vehicles carrying
empty containers.
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Table 8-2. Administrative Controls

Administrative Controls

Personnel are required to shower before eating
and before leaving the site.
Site personnel working within the exclusion area
must wear ons layer of protective clothing
(whites) over their work clothes, shoe covers,
and two pairs of gioves (inner and outer gioves
iate for the existing chemical and/or
radiological hazards),
Site personnel working in areas with sufficient
potential for airborne contamination wear air
purifying or supplied air respirators. Personnel
using supplied air also have a five minute escape
system for emergency air supply if the primary
air supply faila.
Vehicle positions are monitored at all times and
a vehicle without a reason for entering
contaminated arcas, or storage areas, will be
wamed of the violation by the command and
control system (part of the data acquisition
system).

All container transactions are verified by the
data acquisition system to ensure that the
container is transferred to the correct location.
Incorrect transaction warnings are transmitted to
each party and the sits controiler.

Exclusion and support zones are separated by
barriers and marked with signs.

Hazard
Ingestion or spread of contaminants.

Skin exposure to radiological and/or chemical
contamination.

Inhalation exposure to radiological and/or
chemical contamination.

Exposing vehicles and personnel to unnecessary
hazardous coaditions or poteatial contamination
of an uncontaminated area.

Spread of contamination to areas not designated
for the material.

Exposure of personnel to unnecessary hazards.
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Instrument
High volume air sampler

Ficld GC/MS

Excavation monitoring
system

Soil moisture and density

Personal dosimeter

Q,/Bxplosivity meter

Surfsce wipe tests

Container monitoring
system

Closure monitoring
system

Container surface dose .
levei

GPs

Information interrogation
system

Container dump indicator

Load cell
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Table 8-3. Monitoring Activities

Target Analytes

Total/respirable dust,
sirhome radionuclides
Airbome organic
contamination
Radionuclides, total
organic (VOC and
SVOC), and total metal
concentration

Soil moisture level and
soil density

Radiation exposure

O, and fiammable organic
concentrations

Removable radioactive
contamination

Radionuciides, total
orgsnic (VOC and
SVOC), and total metal
concentration

Radionuclides, total
organic (VOC and
SVOC), and tota! metal
concentration

Radiation dose rate

Equipment and vehicle
locations

Container and rail car
identification number

Trailer dump bed tilted
above predetermined limit

Weight

Use

Automatic, filters changed each
shift

Automatic, reports airborme
organic concentrations

Manual, waste classification and
designation.

Manual, waste classification and
designation (required to support
the excavation monitoring
instruments)

Passive, personal radiation
exposure level

Manual, determine if ficld
oxygen and explosivity conditions
are acceptable for work

Manual, determine if containers
are acceptable for transport

Manual, waste classification and
designation.

Manual, site classification and
designation,

Automatic, waste classification
and to determine if container is

acceptable for transport

Automatic, collision avoidance,
flow control, determination of
correct waste transfer, containers
and vehicles travelling to correct
locations, containers emptied at
correct locations, containers
filled from acceptable locations. .

Automatic, tracking of containers
from generation to finzl disposal

Automatic, indication of
contziner unloading

Automatic, loading, lid
piacement or removal, and
_container removal,
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Application

Contsminstion control,
hesith and safety

Contamination control,
health and safety

Operational control,
contamination control,

and health and safety

Operational control,
contamination control,
and health and safety

Heaith and safety

Health and safety -

Health and safety and
contamination controt

Operztiona! control,
contamination control,

and health and safety

Verification of closure,
contamination control,
and health and safety

Health and safety,
operational control

Heaith and ssfety,
operational control, and
contamination control

Health and safety,
operationai control,
contamination control.

Health and safety,
operational control,
contamination control.

Health and safety,
operational control,
contamination control.
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9.0 PERSONNEL REQUIREMENTS

This section discusses personnel scheduling (Section 9.1) zﬁ;d provides estimates
of labor force requirements (Section 9.2).

9.1 PERSONNEL SCHEDULING

Personnel scheduling scenarios are developed to ensure a level of productivity which
satisfies the requirements of the pre-design guidance (WHC 1993a) and which optimizes
equipment utilization. The scheduling scenarios are developed based on a one-shift-per-day
operation in the first year and a two-shift-per-day operation in subsequent years. The
scenarios define the productive and non-productive time as well as equipment down time.

9.1.1 Criteria and Assumptions

Section 3 of the pre-design guidance (WHC 1993a) states that for design purposes, 5
hours of productive work are to be assumed per 8 hour shift. In this pre-design, excavation
productivity is based on seven 45 minute periods for a net shift productivity of 5.25 hours
(see Section 4.3.5).

Non-productive time is primarily a result of the frequent clothing changes and
decontamination required for working in radicactive contamination areas and for breaks.
Development of the scheduling scenarios is based on the following assumptions:

*  The non-productive time includes personal protective equipment donning and
doffing, travel to and from the excavation sites, decontamination, and breaks.
¢  For the one-shift scenario, all time spent not working is considered equipment

downtime.

. Fc;r the two-shift scenario, the end of the first shift and the beginning of the
second are not considered equipment downtime because the shifts are

overlapped.

. Rest bgeaksAare taken at each decontamination trailer location.
®  The lunch break is taken at the 100 B/C office area.
9.1.2 Activity Durations

Assumed activity duratichs are listed in Tables 9-1 for the one-shift scenario and
Table 9-2 for the two shift scenario. The listed activities are defined as follows:
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Dress-undress - change between work and civilian clothing

Travel to and from the excavation - transport workers from the change facility to the

individual excavations sites. "Clean" transport vehicles (vans) are used to transport
workers between the change facility and the excavation sites; "regulated” vehicles are
used within the exclusion area for travel between excavation sites on potentially
contaminated haul roads.

Don PPE - changing into anti-contamination clothing and respiratory protectlon
equipment

Work - periods of time when workers are performing their assigned tasks

Decontamination - removal of anti-contamination clothing and resplratory protection
equipment for site exit

Survey - whole body survey to ensure effective personnel decontamination

Break - rest period to allow relief from work in anti-¢ontamination clothing and
respiratory equipment; also used for bathroom usage and water consumption

Lunch - break at mid-shift for eating lunch at the 100 B/C office area

Shower - required by OSHA regulations for all site workers before leaving a
hazardous waste site,

-

9.1.3 One-Shift Scenario

Table 9-1 defines the breakdown of activities for a given shift. The shift begins at the
change facility, includes a moming break, a break for lunch, an afternoon break and an end
of shift change out. All non-work activities are considered equipment downtime. Productive
work periods total 320 minutes or 5.3 hours. This meets the productivity requirements
assumed in developing excavation schedules.

Equipment downtime for the one-shift scenario is 160 minutes, or about 33% of the 8
hour shift.

9.1.4 Two-Shift Scenario

Table 9-2 defines the breakdown of activities for each shift; a schedule similar to the
one-shift scenario is assumed. The productivity remains at 5.3 hours per 8 hour shift;
however, equipment downtime is reduced due to the one-half hour shift overlap. This
overlap occurs at the end of the first shift and the beginning of the second shift. This is
achieved by the second shift being prepared to work as soon as the first shift is ready to
begin decontamination. This allows the equipment to be utilized continuously through the
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end of the first shift and into the beginning of the second shift. Equipment downtime
1mproves from about 33% in the one-shift scenario (Table 9-1) to about 28% in the two-shift
scenario (Table 9-2).

9.1.4 Alternatives for Productivity Improvement

An alternative personnel-scheduling scenario is proposed to improve equipment
utilization further and increase production. This alternative involves using additional workers
to relieve operations personnel during breaks and lunches. This would allow the equipment
to remain operating during breaks thus minimizing downtime. Relief requirements consist
of 25 minutes for each break and 115 minutes for lunch during each shift. Thus the total
relief for each individual for each shift is 165 minutes. Because each individual works 320
productive minutes (Table 9-1), a relief person can relieve 1.9 workers (320/165).

Therefore, with a 53% increase in staff (1/1.9 = 1.53), productivity in each shift can be
increased to a full 8 hours.

This alternative is not reflected in the baseline design or the cost estimate presented in -
this report. It is presented only as an alternative for consideration in future design phases.

9.2 LABOR FORCE ESTIMATES

This section discusses labor force requirements for staffing excavation, transport, and
associated operations within the 100 B/C Area. Estimates are provided only for those
personnel who directly support operations. Support services provided by other Hanford
organizations or organizations outside of Hanford are not included in the estimates.
Although the analytical system is not within the scope of this material handling pre-design,
personnel associated with analytical systems are included within these labor force estimates,
because total staffing requirements are necessary to specify support systems such as utilities,
change rooms, offices, and laundry requirements.

9.2.1 Activity-Specific Personnel Requirements.

Personnel requirements are divided into the following categories:

*  excavation operations - includes all excavation operators and analytical
personnel supporting excavation operations

®  transport operations - includes all personnel associated with container
transport, classification, surveying, decontamination, and rail transfer

*  reclamation operations - includes personnel associated with site backfill and
restoration operations
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office support - includes on-BC-site general management and administrative
support personnel

miscellaneous - includes personnel for equipment maintenance, road ,
maintenance, storage pile maintenance, sample transport, and miscellaneous
laborers.

Staffing assumptions for each of these categories are discussed in the subsections
below. The labor force estimates are tabulated in Table 9-3.

9.2.1.1 Excavation Operations.

Excavation crew - for each excavation site the crew consists of:

- one equipment operator for each equipment unit {e.g., excavator, dozer)

- one laborer

- one health physics technician

- one-half field team leader (FTL); the FTL oversees excavation
operations for the site. '

. In situ analytical - for each excavation site, the crew consists of:

- one monitoring vehicle operator

- one sampler ' _

- one health physics technician

- one-half field team leader; the FTL oversees in situ analytical
operations for the site.

Site safety and quality assurance - consists of one site safety officer (SSO) who
is responsible for all safety and quality assurance concerns for the 100 B/C
area.

Dust suppression - one worker who is responsible for dust suppression
operations at the site,

9.2.1.2 Transport Operations.

Truck drivers - consists of one driver per truck for hauling containers.
Waste classification structure - consists of:

- one sampler

- one classification system operator,

Lid placement and removal - consists of one fork-lift operator to place and
remove lids from containers.
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Container decontamination - consists of one worker to operate both the
automatic and manual decontamination units.

Container survey - consists of:

- three health physics technicians performing container surveys
- one worker for guiding the trucks through the survey station.

Container transfer - consists of:
- two workers operating container handlers; although only one container

handler is operating at a time, one of the workers is provided as a relief
person to maintain continuity of this opération.

9.2.1.3 Reclamation Operations. A staff of ten workers are prov1ded to perform the site
backfill operations as follows:

- three compactor operators
- one bulldozer operator

- one loader operator
- two scraper operators
- one foreman

- two water truck drivers for dust suppression.

9.2.1.4 Office Personnel. A small staff of workers are engaged in general management and
administrative support activities. These workers are provided with offices in the 100 B/C
office area and are not normally assigned to full-time operations within the exclusion zone.

Area supervisors - consists of workers responsible for BC areawide operations
as follows:

- one construction supervisor - oversees all excavation operations

- one transport supervisor - oversees all container handling and transport
operations

- one health physics supervisor - oversees all health physics technician

- one area site safety supervisor - oversees all safety and quality
assurance activities

- one project manager - oversees all remediation operations.

Engineering - consists of:

- four cognizant engineers who provide technical support to individual
site operations

- one engineer for control and coordination of overall site activities.

Clerical - consists of one worker providing clerical support for the office staff.
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Network administrator - consists of one individual for management and
coordination of the computer system and local area network activities.

9.2.1.5 Miscellaneous.

L

Equipment maintenance - consists of eight maintenance craftsman who are
responsible for the maintenance of all excavation equipment, haul trucks,
containers, and other vehicles. The crew consists of:

- three oilers
- four mechanics
- one tire person.

Maintenance oceurs both on the productions shifts(s) and on the off-shift(s).
Sample transport consists on one worker responsible for pick-up and delivery
of all samples generated at the excavation sites destined for the on-site lab;

also, responsible for delivery of sample containers and supplies at the sites.

Storage pile maintenance - consists of two workers responsible for management
of all clean soil storage piles;

- one worker operates a bulldozer at the central storage pile

- one worker operates a bulldozer at all of the active local storage piles

Road crew - consists of two individuals responsible for the maintenance of all
haul roads, including road grading and dust control also, responsible for dust
control at the storage piles

Rail crew - consists of three locomotive operators and one rail broker who
ensures that the rail shipment is secure and prepared for transport

Laboratory - consists of ten individuals performing sample ar;alysis

Miscellaneous laborers - consists of three workers with miscellaneous duties
such as delivering parts and supplies to maintenance mechanics and
transporting personnel or equipment. One of the crew members will be
responsible for contamination surveys on the haul roads.

Medic/First Aid - consists of two individuals to provxde emergency medical
assxstance for the 100 B/C site.

9.2.1.6 Off-shift Personnel.

A third shift will be employed for the routine road and equipment maintenance
required by the project. This shift will also be responsibie for spoil stockpile stabilization
and remote water supply replenishing.
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¢  Equipment maintenance - consists of the same crew identified in section
9.2.1.3 that will be responsible for the routine maintenance of trucks and
heavy equipment.

®*  Road crew - consists of four individuals responsible for filling potholeé,
regrading and sealing roadways as necessary. The crew consists of;

- one scraper operator

- ‘one compactor operator

- one water truck driver

- one gravel truck driver/pothole filler.

*  Decontamination waste removal - consists of one individual responsible for
pumping out the sludge from the equipment decontamination station waste
tanks as well as the waste holding tanks for the personnel decontamination
trailers.

®  Water refill - consists of one individual responsible for refiiling all remote
water tanks on the site. Duties also include stabilizing all waste site
excavations and spoil stockpiles with a crusting agent to prevent wind
generated dust. )

®  Health physics technician - one individual responsible for the personnel
surveys as well as other equipment surveys as necessary. The individual will
- also operate the contamination survey equipment for the roadways.

®  Supervisor - one individual responsibie. for the supervision of the shift
personnel,

9.2.2 Estimate Summary

A summary of labor force requirements for all activities at the 100 B/C Area is given
in Table 9-3.

During the first phase of the project (FY 1997), one shift of workers is employed
along with off-shift maintenance personnel. A total of 125 workers perform the on-shift
tasks, and 16 individuals perform the off-shift tasks. This equates to a total of 141
employees for the first year of operation.

The second phase of the project (FY 1998 to 2001) employs two shifts and assumes
the same off-shift crews for general maintenance. In the two-shift scenario, 250 workers are
employed (125 each shift) along with 16 workers performing the off-shift activities., This
equates to a total of 266 employees for the second phase of the project.



WHC-SD-EN-DR-001. Rev. 0
Vol 1

Table 9-1 Personnel Scheduling for a One-Shift Operation

Activity Shift 1, min
dress-undress 10}
travel to excavation 5
don ppe 10
WOrk 80
decon 4
survey 1
break 108
don ppa 10
work 80
decon 4
survey 1
travel to c_lﬂe faciiity 5
{ shower 10
dress-undress 10)
lunch 604
dress-undress 10
travel t0 excavation 5
don ppe 10
work 801
decon 4
survey 1
break 108
don ppe 10
WOrk 80
decaon 4
survey 1
travel to change facility | - 5
shower * 10
dress-undress 100
TOTAL 5404

9T-1

Total time for each activity

activity minutas | % of shift
dress-undress 408 8.3
travet 20! 4.2
don ppe 40§ 8.3
decon 16 3.3
survoy & 0.8
shawer 20 4.2
 break 2 4.
TOTAL NoM-wo 160} 333
320 66.7
shift 480 100.0

Equipment dovm time over onas shilt

activity minutes | % of shift

| Bagin shift 25 5.2
Break 1 25 5.2
Lunch s S
| Broak 2 5.2
| End shiit o 6.3
TOTAL 1604 3.9
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Table 9-2 Personnei Scheduling for a Two-Shift Operation

Activity

Time in minutes

dress-undress

Shift 1 lsmﬂz_

e

travel 10 axcavation

don ppe

work

decon

survey

break

don ppe

g B

work

Slzlal- |88

decon

survay

traval to change facility

shower

drogs-undress

funch

dress-undress

travel to excavation

don ppe

work

decon

survey

S = =1 P e e L P PN S 1 A N =

break

don ppe

work

decon

survey

travel to change facility -2

shower

dress-undress

TOTAL

Total time for sach activity

activity minutes % of shift
drass-undress 405 8.3
travel 208 4.2
don ppe 40 8.3
decon . 168 3.3
survey 4 0.8
shower 200 4.2
| break 20 4.2
TOTAL nOn-w 160 nﬂ

320 66.
shift 480 100.0

[Equipment down time over two shifts

activity 1miniutes % of shiits
Total time for 2 shifts 950

 Begin shift 1 25 2.4
Break t shift 1 25 2.6
Lunech shift 1 85 5.7
| Break 2 shift 1 25 2.5
Break 1 shift 2 2.8
| Lunch shift 2 55 5.7
| Break 2 shift 2 25 28
 End shift 2 30 3.1
TOTAL 265 27.6

Shaded areas are shiit overiaps not included as down tima
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Téble 9-3 Labor Force Estimate for the 100 B/C Project

Number of Number of Workers for
Activity Workers For One
) 7 Shift Operation
ON-SHIFT PERSONNEL*
EXCAVATION OPERATIONS
Excavation crew 18 36
In situ analytical . 14 28
Site safety and QA 1 2
Dust suppression 4 8
Subtotal 37 74
TRANSPORT OPERATIONS
Truck drivers 20 40
Waste classification 2 4
Lid placement/removal 1 2
Container decontamination 1 2
Container survey** 8 16
Container transfer 2 4
Subtotal 34 68
RECLAMATION OPERATIONS
Bickﬁlllregn.ding crew 8 16
Dust suppression 2 4°
Subtotal 10 20
OFFICE PERSONNEL
Area supervisors 5 10
Engineering 5 10
Clerical 1 2
Network administeator 1 2
Subtotal 12 24
MISCELLANEOUS
Equipment maintenance 8 16
Sample transport 3 2
Storage pile maintenance 2 4
Road crew 2 ‘4
Rail crew 4 8
Laboratory 10 20
Miscellaneous laborers 3 6
Medic/First Aid 2 4
Subtotal 2 64
| SUBTOTAL ON-SHIFT PERSONNEL 125 250
OFF-SHIFT PERSONNEL
Equipment maintenance 8- 8
Road crew 4 4
Decontamination wastc removal 1 1
Water refill 1 i
Hecalth physics technician 1 i
Supervisor 1 1
Subtotal 16 16
TOTAL ON- AND OFF-SHIFT 266
T T e e e T L

* Based on four simultaneous excavation operations
** Based on two survey stations operating simultaneously
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10.0 COST ESTIMATE AND SCHEDULE

10.1 COST ESTIMATE

The cost estimate for the 100 B/C remediation project is given in Attachment 2
(Volume 3). The estimate includes all capital and operating and maintenance (O&M) costs
associated with the material handling and transport portions of the project. The estimate
does not inciude costs associated with:

e the analytical system (including equipment, field and laboratory personnel, and
analytical operating costs)

e  disposal of waste at the ERDF.
The general cost estimating approach is summarized as follows:

. The estimate is prepared using the Micro-Computer-Aided Cost Estimating
System (MCACES) developed for the U.S. Army Corps of Engineers.

*  Written cost quotations are obtained for all major cost iterns; where vendor
quotes are not used, the cost data are obtained from the MCACES database.

*  All mobile equipment (excavation equipment and haul trucks) are procured on
a lease to own basis such that payments are distributed over the years that the
equipment is required. '

*  Field operations are subcontracted; operating costs are paid only for work
performed and for downtime due to weather delays and training.

e  Existing WHC services are used where e_wailablle {(see Section 6.6.2).
. All costs are reported in third quarter 1993 dollars.

®*  No escalation or contingency factors are added.

*  Estimate accuracy is judged to be +15%.

The base assumptions used to create the cost estimate are presented in Table 10-1.
Additional details on assumptions are given as notes in the cost estimate

Costs by FY are summérized as follows:
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Cost in $ Million u

Fiscal " .
Year Capital Expense o&M Total

1996 17.6 0.5 <0.1 18.1
1997 4.0 2.3 8.1 14.4

| 1998 6.9 4.0 164 | 273
| 1999 6.8 4.0 180 | 288
| 2000 7.9 4.0 18.1 30.0

2000 | 88 4.0 13.2 26.0

144.6

Total cost is about $73/LCY of contaminated material removed from the 100 B/C
Area and transported to the ERDF.

10.2 PROJECT SCHEDULE

The project schedule defines major tasks and durations for all activities associated
with the material handling and transport system operations. The schedule is depicted on
Drawing H-1-80250. The project schedule begins at vendor receipt of purchase orders (PO)
for long-lead equipment items and ends at the completion of final demobilization (project
closeout). The major tasks are listed below:

PO to vendors for long-lead items
mobilization and construction
remedial action

interim and final site closure
reclamation

demobilization

project closeout

project completion.

A detailed discussion of these tasks is given below.

PO To Vendor - A milestone is identified for each FY defining the date at which the
vendor must receive approved purchase orders to maintain the project schedule. The
milestone date is defined as the date required that equipment is required in the field minus
two months for readiness review minus the longest lead time for that group of purchases.
Lead times are defined in Appendix C for all major equipment items.

Mobilization - Mobilization includes site preparation, road construction, facility
construction, and security fence replacement. These activities must occur during FY 1996.
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Remedial Action - The remedial action activity line summatizes the site excavation
durdtions defined on the sequence plan in Drawing H-1-80222, Sheet 1 and discussed in
Section 4.7. Activities in this task category also include the daily operations and
maintenance items associated with the project.

| p&1

Interim and Fingl Closure - Activities include interim wasteasite closure prior to the

reclamation activities and final closure of the CERCLA site (see Section 5.0).

) ja
Reclamation - Includes reclamation activities such as backfill, regrade, and

‘revegetation. Backhaul of material removed from the ERDF is considered only as a

contingency option. All activities must be completed by the end ot;‘ FY 2001. Sections 5.1
and 5.2 discuss these items in more detail.

Project Closeout - Includes dismantling of all remedial systems and facilities and
prepares for their transfer to the next remediation site. Section 5.3 discuss these items in
more detail.

Project Completion - The completion of the project, through final closure
documentation, is indicated on the schedule by a milestone.

10-3



WHC-SD-EN-DR-001, Rev. 0
Vol. 1

Table 10-1. Base Assumptions for the 100 B/C Material Handling Cost Estimate

Number . ' Assumption

Cost of money is 8.1% (annual percentage rate),

2 Operating crews are paid for 50 days per year during which no work is performed due to

' weather.

3 Operating crews are paid for 20 days in the first year during which no work is performed due
to fearning curve inefficiencies.

4 Davis-Bacon wage rates (general decision number WAS30009) are assumed for contractors and
WHC FY 1993 average labor rates are assumed for work performed by WHC,

5 All crews except excavation equipment operators and truck drivers are paid for eight hours per
shift and 250 days per year.
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11.0 ADDITIONAL WORK

This section identifies additional data needs and/or evaluations which should be
performed prior to or during the definitive design phase. The discussion includes only those
areas relating to design and specification of the 100 B/C remedial system. Programmatic
issues such as regulatory and decision documentation requirements are not addressed here.
Also, the discussion is limited to data/evaluation needs that relate to the material handling
system; information that relates to the analytical system will be addressed as part of the
analytical system development, which is being documented separately.

11,1 EXISTING CONDITIONS

Additional evaluations are needed to assess impacts of 100 B/C remediation on
cultural resources and potential endangered/threatened wildlife. In addition, certain material
property information is needed to support detail design of remedial systems. Additional
surveying is needed to verify site locations and establish new control points.
Recommendations are discussed in the subsections below.

11.1.1 Cultural Resources

Section 3.9 discusses archaeological artifacts that have been discovered in and near
the 100 B/C Area. It is recommended that the significance of all sites discovered be
evaluated prior to site remediation. It is also recommended that the proposed site
remediation work be reviewed by the HCRL and DOE to determine whether plans have to be
adjusted to avoid unnecessary impacts.

11.1.2 Area Wildlife

Wildlife surveys have been conducted on an area-wide basis (see Section 3.8.2); no
specific surveys have been performed in the 100 B/C Area. A site-specific survey should be
completed prior to start of remediation to identify sensitive habitats, if any.
11.1.3 Material Properties

Section 3.7.5 discusses material propemes Material property data gaps are listed as
follows: .

soil_size analysis - only one size analysis is available and the original source is not
clear. Additional analyses are needed to verify size distribution.

soil bulk density - direct bulk density measurements (dry and saturated) are needed for
estimates of material weight.
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slope stability parameters - data are required for soil shear strength (soil cohesion and
internal friction) and soil water content.

soil angle of repose - for design of storage piles, angle of repose data should be
obtained (dry and saturated conditions).

other soil properties - for backfill compaction requirements, data are needed on:
maximum dry density and optimum water content as determined by Proctor density
testing and in situ bulk density and natural moisture content as target values for
recompaction. ' '

11.1.4 Site Location and Surveying

Several site locations are not known with sufficient confidence to begin remedial
operations. Location confidence is discussed in Section 3.1.3. Some sites whose locations
are designated as "not confident” (see Table 3-2) are recommended for additional site walks
in an attempt to locate surface features which may provide clues in locating the sites. Failing
this, additional work is discussed in Section 6.1.2 (part of the analytical plan) which involves
pre-excavation monitoring and analysis to locate sites. This work consists of geophysical
monitoring and/or overburden gridding.

" Additional survey work is needed prior to initiating the final design for the 100 B/C
Area remedial activities. The work is needed to verify the map which has been used as a
base for all the drawings in this preliminary design, to locate and mark the waste sites, and
to locate and mark active utility systems.

The 100 B/C Area was originally laid out on a planar grid known as the Hanford
Local Coordinate System. Errors have been found in the locations of many of the facilities
at the site that were surveyed based on this system. The Washington State Plane Coordinate
System is presently being used. The map used as a base in thi$ design (Drawings
H-13-000101 to H-13-000106) was derived from 1990 photogrammetry. The methods for
compiling the map were not documented and no field verification was performed; thus the
map is considered unreliable for continued use without additional verification. Therefore,
prior to the initiation of final design work, it is recommended that the map be field verified.
To verify the existing map, it is recommended that a Professional Land Surveyor survey the
site and make needed adjustments to the map. The survey should be performed using
conventional techniques and should include traverses of the mapped area and point surveying -
of the existing above ground facilities (buildings, utility lines, roads, etc.).

The locations of the waste sites shown on the preliminary design drawings were
obtained from air photographs, field observations, plant drawings, or from previously
reported coordinates (see Section 3.1.3). Mapping of waste site locations was performed by
scaling from photographs or through correlation with mapped features. Coordinates obtained .
from plant drawings and previous reports were converted from Hanford Local Coordinates to
state plane coordinates, As a result, inaccuracies may exist in the waste site positions plotted
on the new drawings. Prior to final design work, it is recommended that all waste sites be

11-2




WHC-SD-EN-DR-001. Rev. 0
Vol, 1

surveyed and marked in the field. Survey monuments wili euner deiineare the waste site
boundary, in the case of sites with high location confidence, or will mark the initial points at
which more detailed analytical based surveys can begin. Above ground waste sites, e.g.
116-C-5, should be located as part of the.-base map verification.

Active systems have been mapped in the same manner as the waste sites. Above
ground facilities were located as part of the base map compilation and should be verified as
part of the field verification. Below ground active facility locations. will also need to be
verified. The location of underground lines will require the use of geophysical techniques in
conjunction with standard surveying methods. At this time, the export water line and fire
lines which will need to be kept active are the only below ground lines which require
accurate location. Line locations and invert elevations should be determined in the area
where support facilities will be located and where lines interfere with the waste site
excavations.

11.2 PROGRAM INTERFACES

A working relationship between the ER and D&D programs needs to be established to
coordinate plans and schedules involving activities in the 100 B/C Area which may coincide
or overlap. Consideration should be given to the integration of activities, equipment, and
facilities to avoid duplication and to gain further increases in overall efficiency.

11.3 EXCAVATION STRATEGY

With additional work, further refinements are possible in excavation sequencing to
optimize use of resources and minimize cost. Additional work is also needed to define and
manage excavation interferences.

11.3.1 _Sequencing

Section 4.7 develops criteria for excavation sequencing and defines a plan based on
those criteria. The resultant sequence is not optimized with respect to level loading of
equipment resources. Additional refinements of the sequencing plan could also be made to
consider level-loading with regard to waste production, i.€., maintaining a leveled rate of
waste transport to ERDF. These refinements are complex and are appropriate for evaluation
in the definitive design phase.

11.3.2 Interferences

In Section 4.6 a critical interference is identified where the export water line crosses
the proposed pipeline excavation, Geophysical data are needed to accurately locate this water
line. Additional work is then needed to develop a cost effective strategy for safely managing
this critical interference.
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Other active system interferences are identified in Section 4.6, More analysis will be
required to assess the need for replacing destroyed groundwater monitoring wells. Detailed
analysis is needed to evaluate rerouting or replacement of telephone trunk lmes which are
impacted by excavations.

11.4 CONTAINERS AND TRANSPORT

The following subsections discuss needs for further evaluations of container
decontamination, container. safety evaluation, and container surveying. Also discussed are
items relating to truck cab air supply,

11.4.1 Container Decontamination' Alternatives

In Section 6.2.1.2, it was suggested that alternatives be evaluated to mitigate a
potential problem with high truck maintenance due to the frequent exposure of the trucks to
wet conditions. Possible alternatives to be evaluated include:

®  surveying the containers prior to washing; it is possible that containers may not
need to be washed to meet the survey requirements

. design of trucks to withstand wet conditions

. design a container decontamination system where the containers are separated
from the trucks and washed

o decontaminate container surfaces with devices which do not use water (e.g.,
dry vacuum systems).

It is anticipated that the effluent from the equipment decontamination facility will not
contain contaminants at a level of concern (see Section 6.6.3.1); therefore, it may be used
unconditionally for dust suppression requirements. Data from the soil washing treatability
studies currently being conducted should be evaluated confirm this assumption.

11.4.2 Container Safety Evaluation

Section 6.1.1 provides a proposed container design. This proposed container design
must be rigorously evaluated for compliance with all applicable requirements governing
transport of radioactive materials. This evaluation will eventually be detailed in a SEP to be
completed by WHC's Packaging Safety Engineering group. This evaluation will review the
proposed preliminary design, prepare packaging design criteria, and produce the SEP report
which will form the basis for definitive design of containers.
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The preliminary design provides for remote handling or containers to comply with the
principles of ALARA. However, the design specifies a lid laiching system which is not
remotely operated. Additional evaluation is required to:

*  determine whether a positive lid latching system is required; it is possible that
the lid can be adequately secured by its own weight

e  if a lid latching system is required, evaluate alternatives for remotely operated
latches.

11.4.3 Container Sﬁrveying

Estimates of time required for container surveying range from three minutes to fifteen
minutes (see Section 6.3.1). It is desirable that container surveying time be kept to a
minimum to assure optimum material flow through the system using a minimum of trucks
and containers. The issue of container surveying should be further evaluated to identify
strategies or equipment which minimize the surveying time.

11.4.4 Truck Cab Air Supply

Section 6.2.1.2 specifies that truck cabs must be capable of being fitted with HEPA
filters to assure a clean air supply for the truck drivers (although HEPA filtration is not
actually specified in the baseline design). HEPA filters are very expensive to maintain and
monitor. It is probable that fugitive dust can be controlled such that HEPA filtration is not
necessary. Also, other alternatives may be available to protect the truck drivers. This issue

requires further analysis and evaluation.

This issue also applies to air supply for the excavation equipment.
11.5 SITE CLOSURE AND RECLAMATION

11.5.1 Site Closure Standards and Verification Requirements
Additional work is required to identify:

closure definition and standards
verification requirements
. closure procedure where complete remediation is not possible.

-

These issues will be addressed as part of the development of the anéiytical system.
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11.5.2 Site Reclamation

Sequencing of backfill operations has not been performed; however, total durations
are such that backfill is not expected to represent a critical path to completing 100 B/C .
remediation. It is recommended that further work be performed as part of the definitive
design phase to sequence the reclamation operations in a manner similar to the excavation
operations.

As an option to recontouring in the retention basin area, soil can be backhauled from
the ERDF (see Section 5.1). A definitive evaluation of this option has not been performed.
It is recommended that an analysis of this option be performed as part of the definitive
design.

11.6 ANCILLARY SYSTEMS AND SUPPORT
- Additional information is required in the areas of utilities and site services. The need
for waste treatment is being evaluated as part of on-going studies associated with the ERDF.

11.6.1 Utilities

Additional analysis is required to define specific tie-in points for water supply and
electrical service to the area. '

The baseline design assumes portable generators to supply lighting for the
excavations. Additional analysis should be performed to evaluate use of on-site electrical
services to supply power to the excavation for lighting or other uses such as equipment
heating.

Use of holding tanks for storage of sanitary waste will require a waiver from the
Washington Department of Heaith (see Section 6.6.3.1).
11.6.2 Site Services

Adequate availability and capacity of Hanford Site services is assumed for the baseline
design. More in-depth analysis is required to quantify and project these service capabilities
for the actual time frame of remediation.
11.6.3 Treatment

Treatment is discussed in Section 4.2.5. No treatment needs have been identified to
date. Evaluations are on-going to determine the need for treatment of wastes prior to their

disposal at the ERDF. These studies along with continuing dialog and negotiations with the
regulatory agencies will eventually determine treatment requirements, if any.
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12.0 CONCLUSIONS AND RECOMMENDATIONS

This report provides a preliminary design of the material handling and transport
systems for the application of the LSR approach to remediation of the 100 B/C Area. Based
upon the design analysis performed as part of this work, it is concluded that the remedial
approach described in this document is viable, provides a high degree of worker safety, and
ensures long term protection of human health and the environment as a result of removing
sources of contamination from within the vadose zone. Application of the LSR approach to
100 B/C remediation provides:

*  an engineered "cradle to grave" approach to site remediation
¢  integration of remedial actions with existing programs

*  elimination of costly and time-consuming site investigations through application
of the observation approach.

Based upon the cost analysis, it is concluded that the LSR approach is cost effective.
Systems and methods employed are based on current technologies; material handling and
transport equipment are readily available commercially. Cost savings are achieved as a
result of economy of scale, i.e., unit costs are reduced by using large-scale equipment and by
conducting operations in a manner which emphasizes productivity, efficiency, and safety.
Productivity, efficiency, and safety are key to the success of site remediation.

Use of the observation approach to site remediation allows focusing of dollars to
cleanup rather than investigation. Cleanup of a single area accelerates the timetable for site

release and return of the land for other uses. :

While LSR is not the only approach to site remediation, it is the only approach which
has advanced to the level of design definition provided in this report. Further design work
and decision documentation are required before the 100 B/C project can be implemented.
Further efforts are required to communicate the results of this pre-design evaluation and
obtain a consensus from the stakeholders. It is recommended that these efforts commence as
soon as possible to advance toward implementation of Hanford cleanup in a timely manner.
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The macroengineering conceptual study focused on low technology, high volume
throughput approaches including excavation with mining-size equipment; volatile organics
removal by in situ soil venting; demolition and size reduction of structures and pipelines with
hydraulically operated processors; minimal segregation and containerizing wastes for
transport; rail transport for on-site disposal; and site restoration. The study also emphasized
use of portable/transportable equipment and real-time instrumentation for rapid
characterization of sites and wastes which are not adequately pre-characterized.

The objectives of the conceptual macroengineering remedial approach were:

rapid excavation
real-time characterization
bulk containerization
bulk transport

minimize unit cost
maximize safety.

The remediation concepts initially excluded more complex and expensive waste
minimization processing schemes such as soil washing, incineration of combustible solid
wastes, and size reduction of large objects for transport. Such processing schemes require
further development and could be added in the future if the technical and economic benefits
are justified.

The system proposed for soil excavation would use large earth-moving equipment
such as tracked backhoes and front end loaders. Large off-highway dump trucks (75-85 ton
capacity), such as are used in mining operations, would transport uncontaminated soil to on-
site storage piles during the excavation of overburden. The sites would be excavated using
backhoes and loaders. Contamination measurements using field instrumentation would be
performed to determine the area to be excavated. Real-time measurements would consist
primarily of measuring radioactive indicator contaminants. Dust would be controlled using
water mists. Although the original study proposed portable structures for fugitive dust
containment, a value engineering study (LATA 1992) was subsequently performed which
concluded that excavation and material handling can be conducted safely in an open air
environment without exceeding either on-site or off-site regulatory limits for spread of
contamination. Safe side slopes would be maintained and ramps would be constructed for
vehicle access.

The original study proposed that excavated soils be conveyed out of the containment
structure into containers using portable conveyors. Solid waste and debris would be loaded
directly into containers and the containers moved out of the excavation structure via container
conveyors.

Excavation would proceed until all the contaminated soil met the cleanup criteria or
until groundwater was reached. At the end of each working day, any open excavations
would be stabilized for dust control by applying commercially available soil binding reagents.
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The study proposed that all excavation equipment be conventional wheeled or tracked
machines available commercially. Al control cabs would be fully enclosed and modified to
provide radiation protection and a continuous supply of clean breathing air,

A critical part of the 100 B/C excavation concept is the ability to characterize the site
and the waste as excavation proceeds. Concurrent characterization would make maximum
use of real-time field measurement mstrumentauon and techniques. Real-time analytical
systems are provided for:

definition of contaminant boundaries .

air monitoring for worker safety and environmental protection -
waste segregation and designation

monitoring transportation systems

compliance with waste disposal site acceptance criteria.

T & 0 & 0

Sampling and analysis would be used for verification of real-time measurements and
for site closure verification.

To achieve real-time characterization, a field instrument package mounted on a
telescoping boom and operated from a truck or tractor would be used as excavation proceeds.
The mobile instrumentation package would include some combination of radiation counting
instruments and instruments to detect indicator chemicals.

To verify instrument measurements, a limited number of grab samples would be taken
from the excavation and composited. Samples would be analyzed in a mobile laboratory
using accepted EPA and radioanalytical methods and full QA/quality control (QC).

The 200 Area disposal site would require that delivered waste be segregated, at a
minimum, according to its radiation level and TRU content, e.g., high activity and TRU -
waste would be segregated transported and disposed separately from low actmty, non-TRU
waste. High activity is considered >200 mR/hr at the container surface and is the criterion
for remote handling. Transuranic waste is waste containing > 100 nCi/g total alpha.
Uncontaminated soils, e.g., overburden, would be kept segregated from contaminated soils
and stored on-site in a staging area for use as excavation backfill.

No sorting of buried wastes would occur except for the purposes of defining
contamination levels, with the exception of intact buried drums. Intact drums would need
further inspect.ion to determine whether they contained organic chemicals requiring further
processing. Intact drums would be excavated, set aside, and further handled “off-line” to
avoid excavation delays.

Steel retention basins and concrete structures, such as retention basins, tunnels and
outfall structures, require extensive dismantling and demolition prior to removal to the 200
Area. Demolition tools would consist of hydraulically-operated processors attached to and
operated from excavator or backhoe booms. Processors with plate shears would dismantle
tanks to sizes appropriate for loading into the transport containers. As tanks are dismantled,
steel scrap would be loaded with continuous rotation grapples designed for handling bulky,
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irregular shaped objects. Concrete pulverizer or cracking jaws and/or hydraulic hammers
would be used to demolish concrete.

Large diameter (<24 inches) steel pipelines would be cut to lengths transportable by
rail on racks on the flatbed cars. Small diameter pipelines would be excavated, cut, and
transported to the 200 Area via shipping containers.

All excavated waste would be transported by rail to the 200 Area disposal site in
bulk. Low activity waste would be transported in reusable, steel containers of approximately
50 cubic yards internal volume. High activity waste would be transported in non-reusable,
steel containers which are about half the size of the low activity container, All containers
would be filled directly at the excavation site. Containers would be moved to the container
transfer stations by crane or truck. Containers would be lifted using cranes and secured on
the flatbed railcars using commercially available locking devices.

Container overpacks would be provided for shielding of high activity containers
during transport. Low activity containers would be provided with non-shielded overpacks to
avoid the need for decontaminating exterior surfaces. Overpacks consist of an oversize steel
box slightly larger than the sl'uppmg containers. All sides of the shielded overpack would be
lined with lead.

Large diameter pipe would not be containerized unless contamination exceeded the
activity criteria. This type of pipe would be shipped via railcars on covered racks. To
reduce waste volume, the pipe would be flattened at the disposal site using a large compactor
such as used for flattening old cars,

Upon completion of remediation, sites would be restored in a manner which did not
impact ongoing excavation and demolition work at adjacent sites. The site restoration
process would consist of the following steps:

. Backfilling - Excavations would be backfilled using stockpiied clean
overburden.

. Side slope reduction - Earth moving equipment would be used to smooth the
contours of excavations.

. Applm_g_f_tg_psml - Topsoil would be imported from other Hanford
locations and spread to 2 uniform depth. Topsoil would then be scarified to

promote bonding to the backfill and then ripped followmg newly established
contours.

. Reseeding - An appropriate mix of native grasses' and shrubs would be planted.

. Establishing plant growth - Plants would be fertilized and irrigated for one or
more growing seasons to establish growth.
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Bldg: 105-B to 107-B, Effluent Line Diversion Box & Value Pit @ H-1-1483
N70300 - Plan
Bidg: 105-B to 107-B, Effiuent Line Reinforced Concrete Anchors & H-1-1494
Cradle Details
Piping Plan Ret, Basin Flushing Water & Diversionary OQutlets to Trench | H-1-1523
Special Details for Piping & Diversionary Ou.tlet to Trench H-1-1540
Reactivation of P-10 Facilities, 108-B Plot Plan H-1-10206
66" Lines Plan 1 Profile H-1-12468
Effluent System Elevation Flow Diagram H-1-13058
Underground Sewer & Water Lines H-1-13050
Civil Plot Plan 117-B Crib Area H-1-19870
Process Sewer Modification, 107-C H-1-26035
Effluent Line 107-B to River Plan & Detail @ 107-B Discharge H-1-26050
Process Sewer Modification 107-C , - H-1-26055
Effluent Disposal Test Site . H-1-71728
Outside Lines - Sewer (Sheets 2, 3, 4, 5, 8, 9) 'M-1904-B
Main Sewer Plan P-5533
Process Sewer Retention Basin Area Details P-5540
Process Sewer Outfall Structure P-5542
Disposal Systems P-5580
Site Layout Plan P-5591
General Water Flow Diagram P-5593
Site Layout Plan (Sheet 2 of 2)

P-5595
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Piping Arrangement Plan P-6229
100-B Effluent System Modifications, Alt. 1 SK-1-3740
Septic Tanks Plan & Sections W-1192
Process Sewer 1904-B Plan, Profile & Concrete Discharge Structures W-72094
FACILITIES AND WASTE SITES:
H-538 Perm Markers Burial Waste 100 B/C Site H-15856
Vicinity Map 100-B Terminated Burial Site H-15394
Effluent Line 105-B to 107-B, General Location Plan H-1-1478
‘Bldg. 105-B to 107-B, Effluent Line Plan & Profile (Sheet 1 & 2 of 2) H-1-1479
Bldg. 105-B to 107-B, Effluent Line Diversion Box & Valve Pit at H-1-1483
N70300
Bldg. 105-B to 107-B, Effluent Line Reinforced Concrete Anchors & H-1-1494
Cradle Details
Piping Plan Retention Basin Flushing Water & Diversionary Outlets to H-1-1523
Trench
Special Details for Piping & Diversionary Qutlet to Trench H-1-1540
P-10 Project Location of Fence & Crib H-1-1595
P-10-D Project Storm Drain South of 108-B Bldg H-1-2946
Reactivation of P-10 Facilities, 108-B Plot Plan H-1-10206
Reactivation of P-10 Facilities Burial Well Plan & Section H-1-10213
P-10 Reactivation Condensate Drain Relocation H-1-10260
' 66" Lines Plan & Profile H-1-12468
Effluent System Elevation Flow Diagram H-1-13058
Civil Fenced Hazardous Contamination Areas (Sheet 1 of 2) H-1-15814
Civil Marker Installation Plan 100-C Burial Ground H-1-15234
Civil Plan Outside Lines; Water Supply & Drains H-1-19809
Civil Plot Plan 117-B Crib Area H-1-19820
Civil Crib Plan & Details H-1-19825
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Process Sewer Modification, 107-C H-1-26035
Effluent Line 107-B to River Plan & Detail at 107-B Discharge H-1-26050
Outfail Structure ’ H-1-26051
Process Sewer Modification 107-C H-1-26055
Effluent Disposal Test Site H-1-71728
100 Area Topographic Map H-13-000101
100 Area Topographic Map H-13-000102
100 Area Topographic Map H-13-000103
100 Area Topographic Map ' H-13-000104
100 Area Topographic Map H-13-000105
100 Area Topographic Map H-13-000106
Concrete Retention Basin Details (Sheet 2) HW-70345
Topography Maps, 100-B Area (Sheets 3, 4, & 5) M-1600-B
Outside Lines - Underground Water M-1901-B
Outside Lines - Sewers (Sheets 2, 3, 4, 5, & 9) M-1904-B
River Pump House Elevations Thru Screen & Intake P-5017
Clearwells Plan Elevation Section & Details P-5220
Clearwells Excavation Plan & Sections P-5221
Retention Basins Plans Elevations & Sections . P-5241
Retention Basins, Excavation Plan & Sections P-5242
High Tanks Piping Plan & Details P-5275
Process Sewer Retention Basin Area Details P-5540
Process Sewef Outfall Structure P-5542
105-C Area Roads, Walks & Fence P-5579
Disposal System ' P-5580
General Excavations Plan, Production Facility - Section A | P-5592
Site Layout Plan (Sheet 2 of 2) . P-5595

BT-1¢




WHC-SD-EN-DR-001. Rev 1

. At

Table B-1 List of Reference Drawings (page 4 of 6)

DRAWING TITLE DRAWING
NO.

Pluto Disposai Unit Water Dist. System P-8872
Horizontal Rod Cave Plan & Details P-8877
Pluto Disposal Unit Metal Cover for Sump P-8879
Pluto Disposal Unit Sump Arrangement P-8880
Contaminated Waste Filter & Crib Plot Plan P-3882
Contaminated Waste Filter & Crib, Fiiter Plans & Details P-8884
Contaminated Waste Filter & Crib, Crib Plans & Details P-8885
Ventilation Stack - Reinforced Concrete SK-1-581
100-B Effluent System Modifications, Alt 1 SK-1-3740
Septic Tanks Plan and Sections Ww-1192
Building 107-B, Concrete Retention Basin - Plan & Details W-69713
Buildings 107-B, D, & F, Concrete Retention Basin Details (Sheet 1) W-70040
Ash Disposal Basin Inlet & Qutlet Details W-71299
Process Sewers 1904-B Plan, Profile & Concrete Discharge Structures W-72004

ELECTRICAL AND TELEPHONE UTILITIES: ’
100-B Area Electrical Utilities Switching Diagram ' H-1-237
Electrical Utilities Legend & Symbols H-1-50430
100-B Area Electrical Utilities Distribution Map (Sheets 1 & 2 of 2) H-13-000238
100-B Area Electrical Utilities Power Pole Map (Sheet 2 of 2) H-13-000239
River Pump House Distribution System P-5032
River Pump House Support for Duct Bank P-5034
100-B&C Area Outside Electrical Lines Plot Plan (Sheets 1 & 2 of 2) P-5641
"Pluto” Disposal Electrical Unit | P-8887
T13N R25E 82, T13N R2SE S11, T13N R25E S12, Hanford Exchange GTE Plant

Engineering
Department
WATER LINES:

Underground Sewer & Water Lines H-1-13050
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|| Civil Plan Outside Lines, Water Supply & Drains H-1-19809
Qutside Lines - Underground Water (Sheets 2, 3, 4, 5, 8, 9) M-1901-B
Underground Piping - Sanitary, Fire & Filtered Water P-5578
Site Layout Plan P-5591
General Water Flow Diagram P-5593
Site Layout Plan (Sheet 2 of 2) P-5595
' ROADS, FENCES, AND RAILROADS:
Maintenance Survey 100-B Area H-1-163
Railroad Systems 1949 Re-Stationing (Sheets 4, 5, 6, 7, 19, 21, 22, 31, | H-6-173
32, 33, 39, 43, 44) ’
100 Area Topographic Map H-13-000101
100 Area Topographic Map . H-13-000102
100 Area Topographic Map H-13-000103
100 Area Topographic Map H-13-000104
: 100 Area Topographic Map H-13-000105
100 Area Topographic Map H-13-000106
105-C Area Roads, Walks & Fence - P-5579
MISCELLANEOUS:
Effluent Disposal Test Site Details H-1-7132
Effluent System Modiﬁcaﬁons,( Diversion Box #1 H-1-12469
| Effiuent System Modifications, Diversion Box #2 H-1-12470
Civil Fenced Hazardous Contaminated Areas (Sheet 1) H-1-15814
Spillway Flume-Structural H-1-26051
Gas Storage & Piping Arrangement, 110-B 'H-1-71730
Slug Bucket * HD-61514
Retention’ Basin Pump House & Intake Well Plan & Elev. . HW-70433
Gunbarrel Flange (Front & Rear) P-2820
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Table B-1 List of Reference Drawings (page 6 of 6)

DRAWING TITLE - DRAWING
NO.
Ball 3X Hopper P-3392
H Rod Thimble Assembly P-3751
River Pump House Elevations & Section P-5002
River Pump House Sections & Details P-5005
River Pump House Support for Raw Water Lines P-5015
Headhouse Alum Storage Handling System P-5060
Headhouse Line Storage Handling System P-5061
Headhouse Dry Chemical Feeding System P-5062
Filter Pump House Dichromate System Plan & Details P-5062
Headhouse Chlorination System Plan & Details P-5063
Dichromate Mixing & Storage Facilities 185-B P-5065
Headhouse Basement Piping P-5076
Qutside Piping Arrangement - Sections 183-C P-5661
Outside Piping Arrangement - Plan 183-C P-5657
Filter Pump House Dichromate Tank System - Tank & Pump P-5680
Foundations
Storage Hopper Relocation (Ball 3X) P-9877
Quickie Facility: SK-1-3098
100-B Area Map Security Fence and Lighting SK-1-5179
Differential Press Gauge Piping and Alarm System SK-1-8561
Bldgs #105, 107, 108, 187, and 1608 B, D, F Drawing Index (Sheets 1- | W-73749

30of3)
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Table B-2 List of Reference Photographs (page 1 of 3)

BOX NO. | NEGATIVE TITLE DATE
NO.

2102 44 100-B General view 6/7/51
2102 45 100-B Overall view of waterworks area 6/7/51
2102 46 100-C Aerial 8/29/51
2102 47 100-C General view 8/29/51
2102 48 100-C Area 8/29/51
2102 49 100-C General view with B in background | 7/27/51
2102 50 100-C 6/30/51
2102 51 100-C 6/30/51
2102 53 100-C Outfall 7/27/51
2102 54 100-C Overall 7-27-57
2102 217 105-C Horizontal rod¢ room 5/28/52
2102 218 105-C Outer rod room 4/14/52
2102 [ 219 181-B Operating floor pump house 4/14/52
2102 220 190-C Main pump house interior 4/14/52
2102 221 190-C Interior view main floor 4/14/52
2102 222 190-C Main floor 4/14/52
2102 223 105-C North valve pit 4/14/52
2102 224 105-C North valve pit 5/28/52
2102 | 225 183-C 4/14/52
2102 226 183-C 5/28/52°
2102 227 105-190 C 4/14/52
2102 228 105-190 C 5/28/52
2102 229 183-C Pump house 4/14/52
2102 230 183-C Pump house 5/28/52
2102 231 105-C Control room 4/14/52
2102 232 105-C Control room 5/28/52
212|233 183-C Filter plant interior 4/14/52
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" Table B-2 List of Reference Photographs (page 2 of 3)

BOXNO. | NEGATIVE TITLE DATE
NO.

2102 44 100-B General view 6/7/51
2102 234 183-C Filter building 5/28/52
2102 235 190-C Pump house . 4/14/52
2102 236. 190-C ' 5/28/52
2102 237 105-C Interior 4/14/52
2102 238 105-C Fan wing, supply fan 4/14/52
2102 239 105-C Storage basin 4/14/52
2102 241 105-C 4/14/52
2102 245 100-C Area {92651
2102 246 105-C Building, 190-C and tunnels 9/26/51
2102 247 100-C 9/26/51
2102 283 105-C 10/30/51
2102 284 100-C Area Overall 10-30-51
2102 285 | 100C Area 10/30/51
2102 356 | 105-C Building : 11/28/51
2102 357 100-C aerial 11/28/51
2102 360 100-C Area 11/28/51
2102 367 100-C Aerial view 12/31/51
2102 369 100-C Aerial 12/31/51
2102 379 100-C Area overail 1/30/52
212 | 380 105-C Building 1/30/52
2102 382 100-C Pile area - 1/30/52
2102 389 100C Area | 3/4/52
2102 390 105-C Building | 3/4/52
2102 391 100-C Area 3/4/52
2102 397 100-C Area _ 3/31/52
2102 398 , 105-C Building 3/31/52
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Table B-2 List of Reference Photographs (page 3 of 5)

BOX NO. | NEGATIVE TITLE DATE
NO. ‘

2102 44 100-B General view 6/7/51

| 2102 402 Graphite layup, 105-C 4121/52
2102 403 Face of pile, 105-C 4/21/52°
2102 405 100-C Area | 4/28/52
2102 406 100-C Area 4/28/52
2102 407 100-C | 5127152
2102 408 105-C 5127152
2102 409 100-C 5/27/52
2102 410 105-C | 12/31/51
2102 411 105-C 4/28/52
2102 413 107-C Tanks 4/28/52
2102 413 107-C Tanks 4-28-52
2102 417 107-C 5/22/52
2102 417 . 107-C : 5-22.52
2102 438 105-C Building 6/24/52
2102 439 100-C Area 5/27/52
2102 440 100-C Area 5127152
2102 444 105-C Building | 7131/52
2102 445 100-C looking SE 7131/52
2102 446 100-C 7131152
2102 455 105-C Building ' 8/29/52
2102 456 100-C 8/22/52
2102 457 100-C 8/22/52
2102 | 466 100-C 9/29/52
2102 469 105-C Building 9-29-52 -
2102 a2 100-C : 9/29/52
2102 479 100-C Area 10/30/52
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Table B-2 Lxst of Reference Photographs (page 4 of 5)

BOX NO. NEGATIVE TITLE DATE
- NO., !
2102 44 100-B General view 6/7/51
2102 430 100-C Area 10-30-52
2103 1005 1183-B '| 4/6/48
2103 1006 1182-B - 7/7/48
2103 1533 100-B and 100-C Areas looking east 4-24-53
2103 1534 100-C Area looking ENE 4/24/53
2103 .| 1535 100-B&C looking NNW 4/24/53
2103 1536 100-C Area looking NW 4-24-53
2103 1658 100-B&C 4-24-53
2103 1659 100-B&C ’ 4-24-53
2105 3470 190-B Annex CG-558 looking west 8/24/55
2105 3471 190-B Annex showing basement wall forms | 8/23/55
2105 3516 100-B, 190-B Annex looking west 9/29/55
2105 3569 190-B Annex CG-558 aerial 11-14-55
2105 3599 190-B Annex CG-558 aerial 12-8-55
2105 3609 190-B Annex 12/31/55
2105 3672 1?0—8 Annex aerial view of construction 1/31/56
site
2105 3707 190-B Annex looking NW 98% compiete 3/8/56
2105 3717 : 190-B Annex, looking NW 3/27/56
2105 3736 100-B&C Reactor areas looking west 5/15/56
2105 3738 . 100-D & 100-DR Reactor areas aerial 5-15-56
looking west
2105 3750 100-B & 100-C Reactor areas aeﬁal looking | 5-15-56
north
2105 3903 Looking SW at acid feed 100-C Area 12-20-56
2117 3188 1904-B Qutfall line CG-558 12/24/54
2117 3216 190-B Building CG-558 ‘ 12/24/54
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Table B-2 List of Reference Photographs (page 5 of 5)

BOX NO. | NEGATIVE " TITLE .| DATE
_ NO.

2102 44 100-B General view 6/7/51
2117 217 190-B Building CG-558 12/24/54
2117 3218 1904-B Outfall line CG-558 12/24/54
2117 3219 190-B Outfall line CG-558 12/24/54
2117 3300 100-B 1-20-55
2117 3301 Old 100-B Water Tank 1/20/55
2117 3308 100-B&C Areas 1-20-55
2117 3309 100-B&C Areas 1-20-55
2117 3360 " | 100-B&C Areas 5-19-55
2117 3378 190-B Area Fabrication Shop 6/6/55
2117 3382 190-B Annex CG-558 6/24/55
2117 3389 190-B Annex CG-558 6/27/55
2117 3414 190-B Addition CG-558 6/24/55
2117 3415 190-B Building Addition CG-558 6/24/55
2117 3422 190-B Addition CG-558 6/27/55
2117 3423 190-B Building Addition CG-558 6/27/55
2117 3429 190-B Annex CG-558 . | 7126155
2117 3430 190-B Annex CG-558 ' 7127155
2117 3437 190-B Annex CG-558 7126/55

90170: - 100 B/C Area flyover photos provided by ~ | 6/20/90

1-1 thru 1-9 GEONEX, Sacramento

2-1 thru 2-7

3A-1 thru 3A-7

3-1 thru 3-8

91062128-7 100 B/C Area photo 1964
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== — ==
Component Description Qua'ntit,# Unit Total
Cost
_— — e — . —

| Excavation/ Excavation/demolition| 150,000 1b. hydraulic excavator 6 699,266 14,195,596 12 Waestem states

| demolition with 5 cy bucket
Excavation/demolition| 520 HP dozer with SU blade 1 655,560 | 655,560 12 Western states H
Excavation/demolition] 375 HP wheel loader with 7 cy 1 481,266 | 481,266 5 Western states |

bucket :
Excavation/demolition] 200,000 Ib. hydraulic excavator 1 918,601 | 918,601 16 McDBonald
Excavation/demolition] Concrete processing equipment 2 235,920 | 471,840 5 Labounty
Excavation/demolition] 51" mobile shears 1 312,000 | 312,000 12 Labounty
Excavation/demolition] Material densifier 1 86,000 86,000 5 Labounty
Excavation/demolition] Hydraulic hammer 1 123,720 | 123,720 8 - Labounty
Excavation/demolition] 9 cy grapple with sleeve 3 34,800 104,400 3 Labounty
Stockpile management| 520 HP dozer with SU blede 2 655,560 (1,311,120 12 Western states
Dust suppression Water truck (5,000 gallon) 5 165,765 | 828,830 *5 MCACES
Dust suppression Irrigation system (tank, pipe, and 5 35,201 176,005 *5 MCACES
sprinkler)

Excavation Lighting [ Lights 8 16,069 128,552 *5 MCACES
Equipment ) 2 142 ton Grease/lube service truck 1 80,250 80,250 *12 - L & M truck
maintenance . sales
Equipment Parts storage tratler 2 22,400 44,800 13 Gelco
maintenance
Equipment Maintenance truck 1 68,750 68,750 * 12 L & M truck
maintenance sales
Equipment 2000 gallon fuel truck 1 56,000 | 56,000] 12 L & M truck
meintenance sales
Commuter vehicles ] Pickups used for on site travel 9 11,964 167,676 4 Russ Dean Ford N

* Assumed lead time.

Lead Timq Seurce
(weeks)
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Commater vehicles | Vans used to carry personnel to the | 16 271,184 3 Russ Dean Ford
“ waste sites
Fuel storage tanks 40,000 gal diesel storage tanks | 59,823 59,823 6 Ace Tank
Rail Rail 150 ton, 3000 HP locomotive 2 790,000 1,580,000 12 Morrison
Knudsen
Road Rozd | Tractor (truck) 20 201,863 14,037,260 * 12 Kenworth
Road Trailer 20 49,000 | 980,000 16 Red River
Road upgrades/upkeepl 275 HP motor grader 1 392,536 | 392,536 12 Western states
Road upgradesfupkeepd 84 Smooth drum vibratory roller 1 126,804 | 126,804 12 Westem states
Maiatenance Tire truck | 75,950 75,950 * 12 L &M wuck
i sales
Maintensnce 1 ton grease/lube service truck 1 37,650 37,650 * 12 L & M truck
sales
Containers Containers 35 cy containers including lids 130 8,510 1,106,300 16 May Fab
Containers Container Handler 2 428,000 } 856,000 22 Liﬂr;lck
Containers Forklift (10 ton capacity for loading 2 84,328 168,656 *8 MCACES
lids)
Equipment Equipment decon Automated decontamination facility I 431,000 1 431,000 *12 Hudson
decontamination (including waste water treatment)
Facility Equipmentdecon | Manual decontamination facility 1 4,795 am9s5| =4 Hotsy
Equipment decon Vacuum truck 1 175,000 | 175,000 -8 Big Sky Industries
Office Area Office area Potable water system 1 36,000 - 36,000 *8 NTS
Office area Lunch room trailer 1 67,200 67,200 13 Gelco
Office area Office trailers (24’ x 48°) 1 46,080 |- 46,080 13 Gelco
Office area Office trailers (42" x 70%) 1 117,600 | 117,600 13 Gelco

* Agsumed lead time.

Y
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Quantity] Unit Total | Lead Time Source
Cost (wecks)
Office area Medic/Aid trailer 1 19,760 19,760 *2 WHC
Office area Ambulance 1 110,000 | 110,000 13 Gelco
Change area Change Trailer, Female 1 79,800 79,800 13 Gelco
Change area Change Trailer, Male 1 159,600 ] 159,600 13 Gelco
Personnel Personne! decon Decontamination Trailer 2 74,480 148,960 13 Gelco
decontaminatio
facility Personne] decon Water Fank I 35,082 35,082 *5 MCACES
Recontour/Back| Recontour/backfill 520 HP dozer 1 655,560 | 655,560 12 Western States
fill
Recontour/backfill 375 HP wheel loader 1 481,266 | 481,266 5 Westemn States
Recontour/backfill 112,000 b, 21 cy struck capacity 2 823,189 {1,646,378 12 Western States
) wheel Scraper
.Q Recontour/backfill 315 hp, 71,000 b tamping foot 3 388,966 11,166,898 12 Western States
o compactor with straight blade
Recontour/backfill Water truck (5,000 gallon) 165,766 | 331,532 *5 MCACES
5,555,640

* Assumed lead time.
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Volume Estimate
100 BC Area

OBJECTIVE
Provide estmatzes of;

« The volume of contaminated materials within waste sites in the Hanford 100 BC Area.
- The volume of materials which wiil need 1o be excavated to remove the contaminated materials,
- The time which will be required to complete the excavation work,

Estimates are provided for each waste site. The general methods, assumptions, and references used are
outlined below, Specific information, assumptions and methods are discussed in the calculation provided
for each site.

METHOD

Contaminated Volume Calculation
The volume of contaminated material is calculated for minimum, probable, and maximum cases.
Contaminated volumes discriminated in to four general material types - soils, concrete, metals, and soft
wastes. .

Volumes are calculated as follows:

Soils - The shape of the volume of contaminated soil varies by site. The following geometric shapes
and their respective volume equations are used to approximate the shape of contaminated areas:
Rectangutar Solid - V =1*w*d
where - 1= length of contaminated area
w = width of contaminated area
d = thickness of contaminated area
Right Circular Cylinder - V = pi*r"2*h
where - = radius of contaminated area
h = thickness of contaminated area
Truncated Rectangular Pyrimid - V = 1/6*h*({1*wl+{11+12)*(wi+w2)+12*w2}
where - h = thickness of contaminated area
11 = length of battom of contaminated area
wi = width of bottom of contaminated areg
12 = length of top of contaminated area
w2 = width of top of conlaminated area

Concrete and Metals - If structures are present the volume of these materials is estimated from conspruction
drawings. Volumes of demolished and buried concrete and metal is calculated based on site specific
dimensions,

Soft Waste - Buried soft waste volume is calculated based on site specific dimensions.

Excavated Volime Catculation
The volume of excavated material is generally based on the depth of contamination and the pian area of the
bottom of the excavation (bottom area). The shape of the excavations can be described by the following
geometric shapes and their respective equations:

VOL-COVXLS 1171953 Pagelof§
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METHOD (continued)
Excavated Volume Calculation (continued) -

Truncated Rectangular Pyrimid - V = 1/6*h*(11*w1+(1+12)*(w1+w2)+12*w2)
where - h = depth of excavation
11 = length of bottom of excavation
wl = width of bottom of excavation
12 = [ength of top of excavation
w2 = width of top of excavation -
Truncated Right Circular Cone - V = }/3%pi*h*(r1A2+r1*12+4r242)
where - h = depth of excavation
rl = radius of bottom of excavation
12 = radius of top of excavation

Volumes are calculated in a glice-like or layered manner,

Ramp Volume Calenlation -

Ramps are required for access to some of the larger excavations, Ramp volumes are calculated for
subvolumes according to the dimensions shown on the anached figure. Volume equations for the various
subvolumes are as follows:

Subvolume [ = 1/2*B*A*W

Subvolume I = 1/3%(1/2*B*(B*Se))
Subvolume Il = 1/2*B*(L-A)*W
Subvolume IV = 1/3*(1/2*B*(B*Se)*(L-A))

See the attached figure for parameter definitions. Ramp length, L, is calculated as follows:
L. = DrA(G/100)
" The total volume of the ramp excavation is:
Ramp Volume =1+ 2% + IIT + 2*IV
Excavated Quantities and Duration -
A summary of the excavated quantities incorporates the appropriate bulking factors as bank cubic yards

are converted to loose cubic yards,
Time required to perform the excavation is calculated based on rates dmved for each type of material.

See report text for a discussion of the derivation of these rates.

= P _ _
VOL-COVXLS 11/1993 Page2of 5
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GENERAL ASSUMPTIONS

The following assumptions are used if no other data exists. If contamination data exists, the concentmucns
of cesium and strontium are used to delineats the extent,

Burial Grounds -

No contamination was leached into the surrounding soil.

Burial ground dimensions are 20 ft wics at the bottom, 20 ft deep, and have 1.0 H: 1,0 V side slopes.
Five feat of cover was providad.

Burial ground waste is comprised of 75% soft waste and 25% metal wasts,

Burial grounds were filied completely.

Liquid Waste Sites -

‘Trenches were built with 1.0 H : 1.0 V slopes.

Liguids generally moved veriicatly downward in the soil column; vertical hydraulic conductivity is generally
one order of magnitude greater than horizontal hydmulic conductivity,

Contamination extends to 5 ft below the base of the site (probable case),

In normal operations (probable case) trenches were maintained with 1/3 freeboard. For maxitmum case
trenches were filled to the top,

Tops of cribs are 6 ft below grade,

Maximum case contamination extends to groundwater,

Contamination from pipe leaks is symmetric,

Process effluent lines are placed in 2 bed of gravel 3 in bclow. 6 in above, and 2 ft on either side of the line.

Tile Field -
Width of 1ile field wench is the diameter of the pipe pius two f

Contamination extends to the top of the pipes in the fields.
Septic tanks of the same size have the same dimensions.

VOL-COVXLS 11/19/53 Page3ofs
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SITE NUMBER: 116-B-11

SITE NAME: 107-B Retention Basin

CONTAMINATED DIMENSION ASSUMPTIONS:’

Retention Basin -
Length - 450 ft (Ref 1); 467 ft (use 470 ft) (Ref 3)
Width - 230 ft (Ref 1, 3)
Depth - 5 ft below grade (Ref 2), the basin has been backfilled with soil and debris to a depth of about
4 ft. This fill is contaminated.
Contaminated Areca -
Lateral - Data {Ref 2) indicate that contamination has spread Jaterally up to 200 ft to the north and up
to-50 ft in all other directions.

Minimum - Assume no lateral movement.
Probable - Assume lateral spread to 200 ft north, 50 fi all other directions.

Maximum - Assume lateral spread to 200 ft north, 50 ft all other directions.

Depth -

Minimum - From surface to 5 ft below basin, 9 ft below top of basin filf, 10 ft below grade.

Probable - From surface to groundwater, 35 ft below top of basin fill, 36 ft below grade.

Maximum - From surface to groundwater, 35 ft below top of basin fill, 36 ft below grade.
Concrete - -

Concrete walls surrounded the basin. Walls were 10 ft high, and ranged in thickness from 5t 8 in
at the bottom to 1 ft thick at the top. The approximate 5 ft wall extention above grade was
demolished and incorporated into the basin backiill.

The floor of the unit was also concrete (gunite).

Other Materials -

Includes wood bracing and fencing. Materials were included in the basin backfill.

Attached figure shows site plan and cross section with the limit of probabie contamination identified.

ELEVATIONS:

Surface - 427 ft (Ref 7)
Groundwater - 392 ft (Ref 6)

EXCAVATION DIMENSION ASSUMPTIONS . .

Excavation Slopes- 1.5H: 10V
Ramp volume calculated separately. .
Basin fill (sludge, conerete, and other materials) excavated as one unit.

VOLUME CALCULATION ASSUMPTIONS:

The shape of the unit and contaminated area are assumed to be that of a rectanguiar solid.

The shape of the excavation is assumed to be that of a truncated rectangular pyramid.

Volumes are given in bank cubic yards. Swell factors are applicd for production rate and duration
estimates (see page 4).
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100 BC Area
SITE NUMBER 116-B-11
CONTAMINATED VOLUME_
MINIMUM
Bottom '} Top
Unit Length | Width | Thickne Area Area | Volume
) {t ft ft sf sf bey
'Basin Fill (total) K377 = 4 108,100 wg,1od 16,0
Concrete 6,486
- Soft Materials 104
Contaminated Area
North of Basin 0 0 0 0 o
South of Basin Q 0 Q a g
East of Basin 0 0 0 Q a
West of Basin q 0 o a o
Below Basin Bottom 470 230 8 108,100 108,100, 20,01
___Subtotal 470 230 § 108,100 108100  20.01
TOTAU Y 36,03
PROBABLE
Bottom Top
Unit Length | Width Thicknen’ Area Arza | Volume
ft ft it sf sf bey
Basin Fill (total) &0 230 4 108,100 108,100 160
Concrete 6y
Soft Materials 1
Contaminated Area
North of Basin 4708 200 3d 940000 940000 125333
South of Basin _ 470 50 3 23500 3s0q 31,333
East of Basin 50 480\ 360 24000 24000  32.000
West of Basin 30 480 34 - 24,000 24.000 52,000
Below Basin Bottom 470 230 33 108,100 108,103  130.13Q
Subtotal| §70 480 3 2736000 2736001 360.798
— TOTAL 3 376.811]
MaxXIMUM
Bottom '?O_p
Unit Length | Width | Thickness| Area Area | Volume
ft ft ft sf sf bey
Basin Fill (total) . 47q 2300 4| 108,100 108,100 16015
Concrete 6,484
Soft Materials 104
Contaminated Area
North of Basin 473 200 36 94,000 94, 125,333
South of Basin 47 30 3 23500 235 31333
East of Basin 50 480 34 24,000 24,000 32,0008
West of Basin 50 450 38 24,000 23,0000 32,000
Below Basin Bottom 470 230 39 108,100 108,100{ 130,130
Subtota} 570 480 36 2736000 2736000 360.796
" TOTAL 36 376,811}

116BILXLS 7/1/93
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Vol. 2
Volume Estimate
100 BC Area
SITE NUMBER: 116-B-11
EXCAVATED VOLUME
MINIMUM
Bottom
Unit Length | Width | Depth Area Slope | Top Ar¢al Volume
ft s{ H/V sf bey
Basin Layer
Surrounding Basin 5008 260 5 118,825 1.5 130,000 2.3
Basia Fill 435 245 5 108,100 15 118828 2100
Unfilled 470 230 4 108,100 o 108,100 -4,
Subtotal 19,029
Volume Betow Basin
Subtotal 485 245 5 108,100 .19 118.828 ZI.Q_OE
TOTAL 10 40,033
PROBABLE
Bottom
Unit Length { Width | Depth Arca Slope | Top Area] Volume
ft sf H/V s bey
Basin Layer
Surrounding Basin 674 588 5 379,899 1.5 398,664 51,07
Basin Filt 48 245 5 108,100 1.5 118,825 21,00
Unfilled 470 230 I 108,100 a 108,100 -4,
Subtotai 68.079
Volume Below Basin
Subtotal 663 YK ] 31 273,600 1.8 379.89% 373,503
“TO1AL £ 41,580
MAXIMUM .
Bottom .
Unit Length | Width | Depth Area Slope | Top Areal Volume
ft sf H/V sf bey
Basin Layer
Surrounding Basin 678 5 8 379,899 1. 398, 51,078
Basin Fill « 485 24 5 108.100 1.8 118.82§ 21,00
Unfilled 470 2 I 108,100 a4 108,100 -4,
Subtotal ) 68,079
Volume Below Basin
Subtotal 663 38 273,600 1.5 379.899 373,502
TOTA 30 341,580
116B11XLS 7/1/93 Page 3of 5
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Vol. 2
I ——— —
Volume Estimate
100 BC Area
SITE NUMBER: 116-B-11
RAMP VOLUME
Excavauon] Ramp | Excavauion _l-lamp Ramp “Ramp | Dimen. | Dimen. ‘I:lamp
Depth Depth Slope Grade | Width | Length A B Volume
(ft) (ft) (%) {ft) (ft) {ft) (f)) (bcy)
34 34 1.5 10 40 360 » 308 308 14,401|
Sub-Voiume I 6,9
Sub-Volume II 5
Sub-Volume [II 1,22
Sub-Volume IV 9
NOTES:
See figure for ramp dimension and sub-volume definitions.
116B11.XLS 7/1/93 Paged of §
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———
v

NOTES: )

(1) - Swell factors applied 1 convert bank cubic yards (bey) to loose cubic yards (lcy):
Birrial Ground Waste 130
Other Metals 130
Concrete 1.60
Soil 118

Burial Ground Metals - 1.60
Other Metals 6.60
(2) Production rates, sce section 4.4.2.
(3) 1 shift = 7 x 45 minute hours.
(4) Total Duration: not less than 1 shift.

Vol. 2
A R I
Volume Estimate
100 BC Area
SITE NUMBER: 116-B-11
EXCAVATED QUANTITIES AND DURATION
PROBABLE VOLUME
Production "Duration (3) , | Adj. Duration (4)
Excavation Quantity (1) Rate (2) (shifts) (shiftsy
Overburden 0lcy 2000 lcy/shift 0 0.
Basin Fill 22,101 lev 1500 lcv/shift 14.7 14.7
Contaminated Material 4245761y | 2000 loy/shife 2129 224
Other Clean Material 76.428 ley 2000 lov/shift 382 8.2
Ramp 16,995 1y 2000 lcy/shift 8.4 8
Misc Material Handling
Metals Demolition 0 tons 100 ton/shift| 0.0 04
Metals Loading 0 tons 900 ton/shift! 04 04
Concrete Demelition 10,378 ley 200 lcy/shift 519 519
Concrete Loading 10378 lcy 150G lcy/shift 69 69
TOTAL T 540,100 ley | L 3329 3329

- Metal Density appiied to convert metal volume (bey) to weight (tons), conversion factors (tons/bcey):

116B11L.XLS 7/13/93
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WHC-SD-EN-DR-001, Rev. 0

Vol. 2
Volume Estimate
100 BC Area .
SITE NUMBER: 116-C-5
SITE NAME: 107-C Retention Basin

CONTAMINATED DIMENSION ASSUMPTIONS:

Retention Basins -

The retention consists of two carbon steel tanks with a series of baffle plates inside. Dimensions
of each tank are as follows:

- Diameter - 330 ft (Ref 1), inside diameter,

Depth « The tanks sit on grade (Ref 3, 6), walls are 16 ft high (Ref 1),

Slopes - The tanks have vertical walls,

The tanks were backfilled with 3 & of soil (Ref 4).

Contaminated Area -

Lateral - Distribution piots made from boring analytical data (Ref 2) indicate that
contamination has dispersed to a distance of up to 100 ft from the edges of the tanks,
Minimusm - No lateral contamination.

Probable/Maximum - Contaminated to 100 ft from the edge of the tanks (391,577 ft
total area as calculated by Autocad)

Depth -

Minimum - Five ft of material below tanks is contaminated.
Probable - assume contaminated to groundwater, 39 ft below grade.

Maximum - Same as probable.
Other Materials -
The tanks are constructed of carbon steel with concrete ring footings.

Attached figure shows site plan and cross section with the limit of probable contamination identified.

ELEVATIONS:

Surface « 434 fit (Ref 7)
Groundwater - 395 ft (Ref 6)

EXCAVATION DIMENSION ASSUMPTIONS:

Excavation Slopes - 1L5H: 1.0V
Ramp volume calculated separately.
Basin fill removed prior to tank demolition.

VYOLUME CALCULATION ASSUMPTIONS:

The shape of the unit and contaminated area are assumed to be that of a regular cylinder.

The shape of the excavation is assumed to be that of a truncated rectangular cone with the radius equal
to the equivalent radius of the area contaminated.

Volumes are given in bank cubic yards. Swell factors are appiied for production rate and duration

estimates (see page 4). ’

116CS.XLS 7/1/93 Page 1of 5
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Vol. 2
Volume Estimate
100 BC Area
SITE NUMBER 116-C-5
CONTAMINATED VOLUME
MINIMUM
Bottom Top
Uit Diameter! Area | Thickne Arca Area Volume
ft sf ft sf sf bey
Uncontaminated Cover (1 i u [V [F d
Basin Fill 6600 171,060 A 17L.060 © 171,060 19,004 -
Contaminted Area
Lateral 0 a Q d o a
Below Base of Unit 6600 171,060 q 1064 171,060 30,881
Subtotal 660 171060 8 1710600 171.060 30.881
Concrete - 797
Tank Steel 304
TOTAL S 50.99 14
PROBABLE
Bottom Top
Unit Diameter{ Area Thicknn‘! Area Arca Volume
ft sf ft sf sf bey
Uncontaminated Cover 0 0l 0 O 2, 0
Basin Fill [F 171,060 171,0608 171,060 19,007
Contaminted Area
Lateral 20 220517 3 220,517 220,517 318,529
Below Base of Unit 6601 171,060 3 1710600 171,060 246,289
Subtotal 8830  391.577 I 391577 391577  564.814
Concrete 797
Tank Steel 307
TOTAL S 534,924
MAXIMUM _
’ Bottom Top
Unit Diameter] Area { Thickne Area Area Volume
ft sf ft sf sf bey
[Uncontaminated Cover ¥ L, ¢ 0 o 0
Basin Fill 66 171060 A 1710600 1710608 15.007
Coataminted Area
Lateral 2200 220517 39 220517 220517 318,529
Below Base of Unit 660 171,060 39 171,060 17,0600 246,289
Subtotak 8800 391577 39 39157 391,57H 564814
Concrete 797
Tank Steef 307
TOTAL 30 334,929

116C3.XLS 7/1/93 Page 2of5
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Vol. 2
Volume Estimate
100 BC Arca
SITE NUMBER: 116-C-5
EXCAVATED VOLUME
MINIMUM o
. Bottom
Unit quiv. BotjEquiv. To| Depth Areca Stope | Top Area} Volume
Radius (ft |IRadius (ft ft sf H/V sf - bev
Basin Fill 233 233 3.0 171.060 0.0 171060 19.007
Contaminated Area
Lateral ' 0
Below Base of Unit 171,060
Subtotal 233 241 5.0 171,060 1.5 182233 31.910
Concrete 797
Tank Steel _ 32;
O1AL 5.0 520
PROBABLE
J Bortom
Unit quiv. Bot{Equiv. To| Depth Area Slope | Top Area] Volume
- Radius (ft |Radius (ft ft sf H/V sf bey
Basin Fill 233 233 3.0 171,060 00 171,0608 19,007
Contaminated Area
Lateral 220,517
Below Base of Unit 171,060
Subtotak 353 41 39.0 391.577 1.9 532097 663.712
| Concrete 797
Tank Steet 30
TOTAL 39.a 683.8
MAXIMUM
Botiom
Unit quiv. Bot|Equiv. To| Depth Area Slope | Top Area] Volume
Radius (ft|Radius (ft ft sf H/V sf bev
Basin Fill 233 33 3.0 171.060 0.0 171,060 19.007
Contaminated Area
Lateral 220517 .
Below Base of Unit ' 171.060
Subtotal 353 412 39.0 391.577 1.3 532.097 663.712
Concrele 797
Tank Steel . 307
TOTAL 39,0 . 683,823
116CS.XLE 7/1/93 : Pagedof 5
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Vol. 2
==
Volume Estimate
100 BC Area
SITE NUMBER: 116-C-5
RAMP VOLUME
[~ Excavation l-?.amp Excavation Ramp l-lamp ﬁa.mp Dimen, | Dimen. Ramp
Depth Depth Slope Grade { Width | Length A B Volume
(ft) (ft) (%) (ft) (ft) (ft) (i) (bey)
39 39 © 15 10 40 390 3313 33.L'% 17,51:‘
Sub-Voiume [ 81
Sub-Volume IL 6,7
Sub-Volume III 143
Sub-Volume [V 1,1
NOTES:
See figure for ramp dimension and sub-volume definitions.
L16CS.XLS 7/1/93 Page4of 5
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Vol. 2

Volume Estimate
100 BC Area
SITE NUMBER: 116-C-5
EXCAVATED QUANTITIES AND DURATION
PROBABLE VOLUME
Production Duration (3) | Adj. Duration (4
Excavation Quantity (1) Rate (2) (shifts) (shifts)
Overburden 0 ley 2000 ley/shift 0.0 04
Basin Fill 25,729 ley 1500 lcy/shift 172 174
Contaminated Material 666,481 lcy 2000 ley/shift 333 KL,
Qther Clean Material 116,700 ley 2000 ley/shift 583 58
Ramp 20,666 Icy 2000 ley/shift 10.4 10.4
Misc Material Handling
Metals Demolition 2,026 tons 100 ton/shift] 20 20
Metals Loading 2,026 tons 900 ton/shift
Concrete Demolition 1,275 fey 200 ley/shift 6. 6.
Concrete Loading 1,275 ley 1500 lcy/shift 0. 0
[ TOTAL . | 829,576 kv ] - ! 4488 3489
NOTES:

(1) - Swell factors applied to convert bank cubic yards (bey) to loose cubic yards (lcy):
Burial Ground Waste 130
Other Metals 130
Conerete 1.60
Soil 118
- Metal Density applied to convert metal volume (bey) to weight (tons), conversion factors (tons/bcey):
Burial Ground Metals 1.60
Other Metals 6.60
(2) Production rates, sce scction 4.4.2.
(3) 1 shift = 7 x45 minute hours. '
{4) Total Duration: not less than 1 shift.

116CS.X1LS 7/13/93
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Vol. 2
e _ S _ -
Volume Estimate
100 BC Area
SITE NUMBER: 116-B-1
SITE NAME: 107-B Liquid Waste Disposal Trench

CONTAMINATED DEMENSION ASSUMPTIONS:

Dispaosal Trench -
Length - 375 ft along top, 355 ft along bortom (Ref 9).
Width - 30 £t along bottom, 50 {t along top(Ref 9).
Depth - Bottom of trench is 15 ft below grade (Ref 1). Sandy gravel fill exists to a depth of
about 21 ft (6 ft below the basin bottom) (Ref 4).
Slopes - 1.OH:1.5V, based on 30 £t bottom width, 50 £t top width.
Disposal trench has been backfilled (Ref 7); backfill assumed to be uncontaminated.

Contaminated Area -
Norh, South, Eas1, West - No lateral contamination,
Depth -
Minimum - The 6 feat of sandy gravel fill below the bottom of the trench.
Probable - Trench filled to average 10 ft above base, side slopes and substrate contaminated to depth
of § ft below the base of the sandy gravel fill,
Maximum - Trench filled to grade (15 ft above base), side slopes and substrate contaminated to
groundwater, 48 ft below grade.

Other Materials -
None assumed 1o be present.

Aunached figure shows site plan and cross section with the limit of probable contamination identified.
ELEVATIONS:

Surface - 440 ft (Ref 7)

Groundwater - 392 ft (Ref 6)

EXCAVATION DIMENSION ASSUMPTIONS:

Excavation Slopes- 1L.5H: 1.0V
Ramp volume calculated separately.

VOLUME CALCULATION ASSUMPTIONS:

The shape of the unit is assumed to be that of a truncated rectangular pyramid.

The shape of the excavation is assumed to be that of a truncated rectangular pyramid.,

Volumes are given in bank cubié yards. Swell factors are applied for production rate and duration
estimates (sce page 4).

116B1.XLS 6/28/93 - Pagedofs
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Vol. 2
Volume Estimats . |
100 BC Area
SITE NUMBER: 116-B-1
CONTAMINATED VOLUME
MINIMUM
Bortom Side Tap
Unit Length { Width |[Thickness] Arca Slope Area | Volume
n ft ft ft sf H/V sf bey
Trench (Uncontaminated) 0.7 l
Top dimension 3ss 30 0 10,650
Bottom dimeasion 385 30 o” 10,650|
Subtotal 0]
Contaminaied Area | l
Side Slopes 355 30 0l 10,650 10,650 0
Below Base of Unit 3ss 30 6| 10,650 10,650 2,367
Lateral of 0 0 ol 0 of
Subtotal 355 30 6 10.650 10.650 2.367
Other Materials . — )
TOTAL ] . 2,367
PROBABLE
Borttom Side Tap
Unit Length | Width |Thicknessi Area Slope Area Volume
ft ft ft sf HV sf bcy
Trench (Uncontaminated) N 0.7
Top dimension 368 43 10 15,961
Bouom dimension 355 30 10 10,650
Subtotaif ' 4917
Contaminated Arca
Side Slopes 368 43 10] 15961 15,961 995
Below Base of Unit 368 43 11} 15961 15,961 6,503
Lateral 01 0 0 0] 0 0]
Subtotal 368 43 11 15.961 15.961 7.497
QOther Matenais : 0
TOTAL 21 7497
MAXIMUM
. Bottom Side Top
Unit Length | Width (Thicknessi  Area Slope Area | Volume
ft it ft sf HV sf bey
Trench (Uncontaminated) 0.7
Top dimension 375 50 15 18,750)
Bottom dimension 355 30 15 10,650 '
Subtotal 8.130
Contaminated Area
Side Slopes 375 501 15 18,750 18,750 2287
Below Base of Unit . 375 50 33 18,750 18,750 22917
Lateral ] 0 0 0 0 0
Subtotal 375 50 33|  18.750 18.750] 25204
|Other Matenals . 0]
TOTAL 48 25,204}
_
Page2of §
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Vol. 2
A
Volume Estimate
100 BC Area
SITE NUMBER: 116-B-1
EXCAVATED VOLUME
MINIMUM
Botiom
Unit Length | Width Depth Area Slope | Top Areal Volume
' ft ft ft sf HV sf by
Overburden
Top dimension
Bottom dimension
. Subtotal 418 93 5] 31,434 1.5 38,874 6,503
Contaminated Layer
Side Slopes
Below Base of Unit
Lateral .
Subtotal 403 78 161 10,650 LS]  31.434] 12,242
QOther Matsnals ) -0
TOTAL 21 18,745
PROBABLE
Bouom
Unit Length | Width Depth Area Slope | Top Area| Volume
ft ft ft sf HV sf bey
Qverburden
Top dimension
Botom dimension
Subtotal 446 121 5 45,865 1.5 54.155 9,254
Contaminated Layer '
Side Slopes
Below Base of Unit
Lateral
Subtotal 431 106 21 15,961 1.5] 458651 23.529
Other Matenals ) 0}
TOTAL 26 32.783]
MAXIMUM
Bottom
Unit Length { Width Depth Area Siope | Top Area| Volume
ft ft ft sf HV sf bey
jOverburden
Top dimension
Bouom dimension
Subtotat 519} 194 sl 90216 1.5| 100.686] 17.669
Contaminated Layer
Side Slopes
Beilow Base of Unit
Lateral
Subtotal 504 179 431  18.7500 L5 90.216] 82352
|Other Materials o}
i TOTAL| - 48 100,021}
L
116BLXLS 628/ Pagedcfs
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Vol. 2

Volume Estimate
100 BC Area

SITE NUMBER: 116-B-1

RAMP VOLUME
" Excavation ﬁamp Eicavalion| Ramp Ramp Ramp Dimen. | Dimea. | Ramp
Depth Depth Slope’ Grade | Width | Length A B Volume
. {ft) (f) (%) (it) (ft) (f0) (ft) {bey)
zaﬁ A |_~1 o 260 zzn‘ 27.11 6,601
Sub-Volume [ 36
Sub-Volume II 1,
Sub-Volume III
Sub-Volume IV 3
NOTES:
See figure for ramp dimension and sub-volume definitions.
__ i ]
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Vol. 2

o -
Volume Estimate

100 BC Area.
SITE NUMBER: 116-B-1
EXCAVATED QUANTITIES AND DURATION
) PROBABLE VOLUME
Production Duration (3) | Ady. Duration 4]
Excavation Quantity (1) Rate (2) (shifts) {shifts)
Overburden 10,920 ley 2000 ley/shift 55 5.4
Basin Fill 0 lcy 1500 lev/shift 0.0 0.0
Contaminated Material 8.847 lcy 1800 lcy/shift 49 49
Other Clean Material 18,918 lev 1800 lcy/shift 10.5 10.9
Ramp 7.793 ley 2000 ley/shift 3.9 39
Misc Material Handling
Metals Demolition 0 tons 100 ton/shilt 0.0 04
Mectals Loading 0 tons 900 ton/shift 0.0 04
Concrete Demolition 0 lcy 200 lcy/shift 0.0 04
Concrete Loading 0 ley 1500 lcy/shift 0.0 04
[ TOTAL [ 46477 kky | 1 24.8 L |
NOTES:
(1) --Sweil factors applied to convert bank cubic vards (bey) to ioose cubic yards (ley):
Burial Ground Waste 130
Other Metals 130
Concrete 1.60
Soil 118 .
- Metal Density applied to convert metal volume (bey) to weight (tons), conversion factors (tons/bey):
Burial Ground Metals 1.60
Other Metals 6.60
(2) Production rates, see scction 4.4.2.
{3} 1 shift = 7 x 45 minute bours.
(4) Total Duration: not less than 1 shift.
oo __ L =~ )
116B1XLS 7/14/93 Page $ of §
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Vol. 2

| Volume Estimate
100 BC Area

SITE NUMBER: 116-B-2
SITE NAME: 105-B Storage Basin Trench

CONTAMINATED DIMENSION ASSUMPTIONS:

Disposal Treach -
Length - 75 ft along bottom (Ref 1).
Width - 10 ft along bottom (Ref 1).
Depth - Bottom of Basin is 20 ft below grade (Ref 1),
Slopes - LOH:1.0V
Disposal trench has been backfilled with clean material. This material is not included in the

conaminated volume estimate.

Contaminated Area » ' .
North, South, East, West - Distribution plots made from boring analytical data (Ref 2) suggest that

contamination has dispersed 1o a distance of 40 fi from the edges of the trench.
Minimum - No lateral conatmination.
Probable/Maximum - Lateral contamination to 40 ft from the edge of the wench.
Depth - A clay layer exists at a depth of about 15 ft below grade (Ref 4).
Minimum - The § feet below the bottom of the trench.
Probable - Trench filled to average 10 ft depth, side slopes and substrate contaminated to depth of

28 ft, 13 fi below the base trench.
Maximum - Trench filled to grade (15 ft), side slopes and substrate contaminated to groundwater,
74 ft (Ref 6).

Other Materials ~
None assumed to be present.

Attached figure shows site plan and cross section with the limit of probable contamination identified.
ELEVATIONS:

Surface - 471 ft (Ref 7)

Groundwater - 397 ft (Ref 6)
EXCAVATION DIMENSION ASSUMPTIONS:

Excavation Slopes-1.5H: 1.0V
Ramp volume calculated separately,

VOLUME CALCULATION ASSUMPTIONS:

The shape of the unit is assumed to be that of a zuncated rectanguiar pyramid.
The shape of the excavation is assumed to be that of a truncated rectangular pyramid.
Volumes are given in bank cubic yards. Swell factors are applied for production rate and duration

estimates Ssce page 42. .
__ _
116B2.XLS 6/28/3
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: Vol. 2

Volume Estimate
100 BC Area
SITE NUMBER: 116-B-2
. CONTAMINATED VOLUME
MINIMUM
Bottom Side Top
Unit Length | Width |Thickness| Area Slope Area Volume
ft ft ft sf HV sf bey
Trench (Clean) 1.0
Top dimension 75 10 0 750
Bottom dimension 75 10 0 750
Subsomil of
Contaminated Area .
Side Slapes . 75 10 0 750 750 0
Below Base of Unit 75 10 5 750 750 139
Lateral ¢ 0 0 01 0 0
Subtotal 75 10 ] 750 750 139
Other Materials 0}
[ " TOTAL 5 139}
PROBABLE
. Bottom Side Top
Unit Length | Width |Thickness| Ares Slope Arca Volume
ft ft ft sf HV sf bey
Trench (Clean) 1.0
Top dimension 95 30 10 2,850
Bottom dimension 75 10 10' 750
Subtotal : 642
Contaminated Area ,
Side Slopes 155 90 10] 13,950| 13,950) 4,525
.Below Base of Unit 155 90 131 13,950 13,950 6,717
Lateral 0 0 0 0 , 0 01
Subtotal 155 90 13 13.950 13.950 11,241
Other Matenals ' 0
TOTALI 23 11.241
MAXIMUM
Bortom Side Top
Unit Length | Width |[Thickness| Area Slope Area Volume
ft ft ft sf HV . sf bcy
Trench (Clean) | . L ) 1.0
Top dimension 108 40 15 4,200
Bottom dimension 75 10 15 750|
Subtotal 1,292
Contaminated Area
Side Slopes 155 90| 15{ 13,950 13,950 6,458
Below Base of Unit 155 90 59] 13,950 13,950 30,483
Lateral 0 0 0 0 0} 0
Subtotadl - 155 o0 59 13.950 13,950 36,942
Other Materials 0|
. TOTAL 74 36.942)
= - .- " m .
116B2.X1.S 6/28/93 Page2of$
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Vol. 2
N P——— L
Volume Estimate
100 BC Area
SITE NUMBER: 116-B-2
EXCAVATED VOLUME
MINIMUM
Bottom
Unit Length | Width Depth | Top Areal Area Slope | Volume
ft ft ft sf sf HV bey
Overburden
Top dimensfon
Botiom dimensicn 6,600
Subtotal 135 70| s| 94501 6.600| 1.5l 1479
Contanunated Layer
Side Siopes
Below Base of Unit
Lateral
Subtotal 120 55 15 6,600 750 1.5 1.854
Other Materials 0f
TOTAL 20 3,333
PROBABLE
Bottom .
Unit Length | Width | Depth | Top Area| Area Slope | Volume
) fi ft ft sf sf HY bey
Overburden
Top dimension
Bottom dimension 35,616
Subtotatl 239 174 5 41,586 35,616 1.5 7.141
Contaminated Layer
Side Slopes
Below Base of Unit
Lateral
Subtotal 224 159 23 35.616 13,950 1.5 20.436
Other Materials 0.
' TOTAL 28 1 273%‘
MAXIMUM
Bottom
Unit " | Length | Width | Depth |TopArea| Area | Slope | Volume
ft ft ft sf sf H/V bey
Overburden )
‘Top dimension
Bouom dimension 117,624
‘ Subtotal 377 312 0] 117.624] 117.624 1.5 0
Contaminated Layer .
Side Slopes .
Below Base of Unit
Lateral .
Subtotal] 377 312 74] 117.624] 13.950 1.5] 157,793
QOther Materiais 0
TOTAL 74 ls"f.ﬁl
W _
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Vol. 2
Volume Estimate
100 BC Area
SITE NUMBER: 116-B-2
RAMP VOLUME
“Excavation | Ramp | Excavation Eamp Ramp Ramp “Dimen. | Dimen. | Ramp
Depth Depth Slope Grade | Widik | Length A B Volume
(ft) (f1) (%) {ft) (ft) (ft) (ft) (bey)
28 28 1.5 10 40' 230' 238 238 7873
Sub-Volume [ 4,196
Sub-Volume IO 2,497
Sub-Volume I 740
Sub-Volume IV 441
INOTES:
See figure for ramp dimension and sub-volume definitions.
AR - TR L
116B2.XLS 62893 Pagodof §
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I
Volume Estimate
100 BC Area
SITE NUMBER: 116-B-2
EXCAVATED QUANTITIES AND DURATION
PROBABLE YOLUME
Production "~ Duration (3) | Adj, Durauon (4)
Excavation Quantity (1) Rate (2) (shifts} (shifts)
QOverburden 8,427 ley 2000 lcy/shift 4.2 4.2
Basin Fiil 0 ley 1500 lcy/shift 0.0 0.0}
Contamirated Material 13,265 ley 1800 ley/shift . 7.4 7.4
QOther Clean Material 10.849 lcy 1800 lcy/shift 6.0l 6.04
Ramp 9,201 lcy 2000 Icy/shift ' 4.6 4.61
Misc Materiai Handling
Meuals Demolition 0 tons 100 ton/shift 0.0 0.0
Meals Loading 0 tons 900 ton/shift 0.0 0.0
Concrete Demolition 0 lcy 200 ley/shift 0.0 0.0
Cnncxf:e Loading Q ley 1500 lcy/shift 0.0 0.0
I TOTAL [ aLgs3l icy | I 73.3] 22.3]
NOTES:

(1) - Sweil factors applied to convert bank cubic yards (bey) to loose cubic yards (Icy):
Burial Ground Waste 1.30
Other Metals 130
Concrete 1.60
Sail 1,18
- Metal Density applied o convert metal volume (bey) to weight (tons), conversion factors (tons/bey):
Burial Ground Metals 1.60
QOther Metals 6.60
(2) Production rates, sec section 4.4.2,
_(3) 1 shift = 7 x 45 minute hours.
(4) Total Duration: not less than 1 shift.

116B2XLS 628/3 ) PageScofs
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Vol. 2
_ L
Volume Estimate
100 BC Area
SITE NUMBER: 116-B-13
SITE NAME: 107-B South Sludge Trench

CONTAMINATED DIMENSION ASSUMPTIONS:

Sludge Trench -
Length - 50 ft (Ref 1)
Width - 50 ft (Ref 1)
Depth - 10 ft (Ref 1)
Sludge trench has been covered (backfilled) with 6 ft of soil (Ref 1).

Contaminated Areg -
Norh, South, East, West - No lateral contamination.

Depth -
Minimum - Trench only.

Probable - Trench plus 3 ft of substrate betow wench,
Maximum - Trench and substrate betow the trench to groundwater, 46 ft (Ref 6,7) below surface,

Other Materials -
- None assumed to be present.

Attached figure shows site plan and cross section with the limit of probable contamination identified.

IELEVATIONS:
Surface - 440 ft (Ref 7).
Groundwater - 394 ft (Ref 6).

EXCAVATION DIMENSION ASSUMPTIONS:

The contaminated volume of this ynit is within the volume of 116-B-11 and will be inciuded in that volume.

VOLUME CALCULATION ASSUMPTIONS:

The shape of the unit is assumed 1o be that of a rectangular solid. ®
Volumes are given in bank cubic yards.,

e S St
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Vol. 2
DA
Volume Estimate
100 BC Area
SITE NUMBER! 116-B-13
CONTAMINATED VOLUME
MINIMUM
Bottom Top
Unit Length | Width |Thicknessj Arca Arca | Volume
ft ft ft sf sf bey
Trench Fill 509 50 10 2.500J 2,500 926
[Contaminted Area
Lateral 0 0 0 0 0 0
Below Base of Unit 0 Q 0 0 0 0
Subtotat| 0 0 0 0l 0 0
[Concrete ' ’ ol
{Other Materials ol
TOTAL 104 526}
PROBABLE
Bottom Tap
Unit Length | Width |[Thickness{ Area Area Volume
' ft ft ft sf sf bey
Trench Fiil SON 503 lOl 2,500 2.5001 926
Contaminted Area
Lateral =0‘ 0| 0| ¢ 0 0
Below Base of Unit 50 50 3 2,500 2,500 278
Subtotal 50 501 3 2.500 2.500 278
Concrete 0]
[Other Materials of
TOTAL 13 1,204|
MAXIMUM
Bottom Top
Unit Length | Width |Thickmess| Arca Area | Volume
ft fe ft sf sf bey
Trench Fill. SOL SOL 10 2.500 2,500 926
Contaminted Area
Lateral 0 Ol 0] 0 0 0}
Below Base of Unit 50 50 36 2,500 2,500 3333
Subtotal 50 30 36 2.500 2,500 3.333
Concrete 0}
Other Materiais Ol
‘ TOTAL 46 4,259|

116B13.X1LS 672893
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Vol. 2
]
Volume Estimate
100 BC Arca
SITE NUMBER: 116-B-14
SITE NAME: 107-B North Sludge Trench

ICONTAMINATED DIMENSION ASSUMPTIONS:

Studge Trench -
Length - 120 ft (Ref 1)
Width - 10 &t (Ref 1)
Depth - 10 ft (Ref 1)
Sludge trench has been covered (backfilled) with 6 ft of soil (Ref 1).

Contaminated Area -
North, Scuth, East, West - No lateral contamination.
Depth -
Minimum - Trench only.

Probable - Trench plus 3 ft of substrate below trench.
Maximum - Trench and substrate below the rench o g;roundwar.cr. 46 ft (Ref 6,7) below surface.

Other Materials -
None assumed to be present.

Attached figure shows site plan and cross section with the limtit of probable contamination identified.

ELEVATIONS:

Surface - 440 ft (Ref 7).
Groundwater - 354 ft (Ref 6).

EXCAVATION DIMENSION ASSUMPTIONS:

The contaminated volume of this unit is within the volume of 116-B-11 and will be included in that volume.

VOLUME CALCULATION ASSUMPTIONS:

The shape of the unit is assumed to be that of a rectangular solid.
Volames are given in bank cubic yards,

116B14.XLS 672353
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Vol. 2
Volume Estimaie
100 BC Area
SITE NUMBER: 116-B-i4
CONTAMINATED VOLUME
MINIMUM
Bottom Top
Unit Length | Width |Thickness| Area Area | Volume
ft ft ft sf sf bey
TrenchFill - 120 10 10) 12000 1200 444
Contaminted Area
Lateral 0 0 0 0 0 0
Below Base of Unit 0 0 0 0 0 0
Subtotal 0 0 0 0 0 1] |
Concrete o]
Other Materials 0
TOTAL 10 444]
PROBABLE
Bottom Top
Unit Length { Width |Thickness| Area Area Volume
fi ft ft sf sf bey
Trench Fill 120 10 10 1,200 1,200 444
Contaminted Area . L
Lateral 0 0 0 0 0 0
Below Base of Unit . 120] 10 k] 1,200 1,200 133
Subtotal 120 10 3 1,200 1.200 133
Concrete 0]
Qther Materials 2!
TOTAL 13 578
MAXIMUUM
Bottom Top
Unit Length | Width |Thickness] Area Area | Volume
ft ft ft sf sf bey
Trench Fill 120] 10 10 1,200 1,200 444
Contamunted Area
Lateral 0 | 0 0 0 : ol
Below Base of Unit 120} 10 36 1,200 1,200 1,600
Subtotat 120 IOL 16 1,200 1.2001 1,6004
Concrete , of
Other Materials 0]
TOTAL 46 2.044]
L

116B14.XLS 672893 Page2of2
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Vol. 2
Volume £sumate
100 BC Arca
SITE NUMBER: 116-B-15 .
SITE NAME: 105-B Fuei Storage Basin Cleanout Percolation Pit

. [CONTAMINATED DIMENSION ASSUMPTIONS:

Unit -
" Length - 100 & (Ref 1).

Width - 50 ft (Ref 1).

Depth - Battom of basin is 6 ft below grade (Ref 1),

Slopes - LOH:1.0V
Basin has not been backfilled.

Contaminated Area -
North, South, East, West - No laterzal contamination.

Depth -
Minimum - No contamination.
«  Praobable - No contamination.
Maximum - Basin was filled with waste to grade {6 ft}, sidc slopes and substrate contaminated to

groundwater, 79 ft below grade (Ref 6).

Other Materials -
None assumed to be present.

Attached figure shows site plan and cross section with the limit of probable contamination identified.

ELEVATIONS:

Surface - 476 ft (Ref 7)
Groundwater -397 ft (Ref 6

EXCAVATION DIMENSION ASSUMPTIONS: .

Excavation Slopes- 1.5H: 1.0V
Ramp volume calculated separateiy.

VOLUME CALCULATION ASSUMPTIONS:

The shape of the unit is assumed to be that of a truncated rectangular pyramid.

The shape of the excavation is assumed to be that of a truncated rectanguiar pyramid,

Basin void space is not inciunded in contaminated or cxcavated volumes.

Volumes are given in bank cubic vards. Swell factors are applied for production rate and duration

estimates (see page 4).
-

116B15.XLS 8/4/93
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Vol. 2
Volume Estimaie
1% BC Area
SITE NUMBER: 116-B-15
CONTAMINATED VOLUME
MINIMUM
Bottom Side Top
Unit Length | Width | Thickness| Areca Slope Area | Volume
, . ft ft ft sf H/V sf bey
Basin ( Void) 1.0
Top dimension 100 50 0 5,000
Bottom dimension 100 50 g 5,000
Subtotal Q
Contaminated Aroa
Side Slopes 100 50 0 5,000 5,000 Q
Below Base of Unit 100 50 Q 5,000 5,000 a
Lateral o 0 o a 0 q
Subtotal 1008 S0 0 5,000 5.0003 1
Other Matenials %
TOTALL ¥
PROBABLE :
“J Bottom Side Top
Usit Length | Width | Thickn Arca Slope Area | Volume
B ft ft ft sf H/V sf bey
Basin {Void) 1.0
Top dimension 100 50 0 5,000
Bottom dimension 100 50 a 5,000
Subtotal Q
Contaminated Area
Side Slopes 1003 50 0 5,000 5,000 Q
Below Base of Unit 100 50 0 5,000 5,000 Q
Lateral g 0 q a 0 a
Subtotail 100 50 0 5,000, 5.000 0
Other Materials
TOTAL U
MAXIMUM
Bottom Side 'I-'rop
Unit Length | Width | Thickness] Area Slope Area Volume
ft ft ft sf H/V sf bey
Basin ( Void) 1.0
Top dimension 112 62 4 6.94-4 .
Bottom dimension 1008 50 [ 5,000¢- '
Subtoral 1322
Contaminated Area .
Side Slopes 112 62 q 6, 6, 21
Below Basc of Unit 11 62 73 6, 6, 18,778
Lateral 0 a o a
Subtotak 113 62 73 6. 6. 18.994
Other Matenais U
TOTAL | 18,994
Page 205
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Vol. 2
o e ———
Volume Estimate
100 BC Area
SITE NUMBER: 116-B-15
EXCAVATED VOLUME
MINIMUM ' .
Bottom
Unit Length | Width Depth | Top Areaj Area Slope’ { Volume
ft ft ft sf sf H/V bey
Basin Laver
Top dimension
Bottom dimension ' . 5,000
Subtotal 1008 508 0 5.0008 5,000 1.5 0
Contaminated Layer
Side Slopes
Below Base of Unit -
Lateral
Subtotal 100 50 0 5.000 5.0008 1.5 {
[Other Materials [}
TO1AL 0 U
PROBABLE
Bottom
Unit length | Width | Depth | Top Areal Area Slope | Volume
ft ft ft sf sf H/V bey
Basin Layer
Top dimension
Bottom dimension 5,000
Subtotall 1008 50 0 5,000 5,000 1.5 a
Contaminated Layer
Side Slopes
Below Base of Unit
Lateral
Subtotal 100 50 0 5.000) 5.000 1.5 a
Other Materials q
TOTAL U u
MAXIMUM _
Bottom
Unit Leagth | Width | Depth | Top Areaj Arca Slope | Volume
ft ft ft .sf sf ’ H/V bey
'Basin Layer
Top dimension
Bottom dimension 93,01
Subtotal 349 200 d 104.351 93.01 1.5 21.917
Contaminated Layer
Side Slopes
Below Base of Unit
Lateral
Subtotal 331 21 73 93.011 6.944 1.8 113,513
Qther Materiais .
TOTAL . 7% 135.424

116B15.XLS B/4/93
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Vol. 2
Volume Estimate
100 BC Area
SITE NUMBER: 116-B-15
RAMP VOLUME v
" Excavauon| Ramp | Excavauon| Ramp Ramp Ramp | Dimen. | Dimea. E.imp
Depth Depth Slope Grade | Width A B Volume
(ft) - {f) (%) (i) {ft) (ft) {ft) {bey)
a a 14 10 44 #DIV /0! #DIV/Q!) #DIV/0!
Sub-Volume i #DIV/0!]
Sub-Volume II #DIV/0!
Sub-Volume III  #DIV/0!
. Sub-Volume [V #DIV/{!
NOTES:
See figure for ramp dimexnsion and sub-volume definitions.
116B1S.XLS 8/4/93 Page 4 of 5
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Vol. 2
Volume Estimate
100 BC Area
SITE NUMBER: 116-B-15
EXCAVATED QUANTITIES AND DURATION
PROBABLE VOLUME
Production Durauon (3} | Ad). Duranon (4)
Excavation Quantity (1) Rate (D (shifts) {shifts)
Overburden 0lcy 2000 lcv/shift 0.0 0.4
Basin Fill 0 ley 1500 Jev/shift 0.0 0.4
Contaminated Material 0 lcy 1800 lev/shift 0.0 0.0
Other Clean Material 0 lev 1800 Iev/shift 0.0 . 0.0
Ramp 0 fey 2000 fev/shift 0.0 04
Misc Material Handiing
Metrals Demolition 0 tons 100 ton/x:ﬁ 0.0 04
Metals Loading 0 tons 900 ton/shi 0.0 04
Concrete Demolition 0lcy 200 lcy/shift . 0.0 0.0
Coucrete Loading 0 ley 1500 lcy/shift 0.0 0.0
[ TOTAL [ Olcy ] i 0.0 X |
NOTES:
(1) - Swell factors applied to convert bank cubic yards (bcv) to loose cubic vards (Icy):
Barial Ground Waste - 130
Other Metals 1.30
Concrete 1.60
Soil 1.18

- Metal Density applicd to convert metal volume (bcy) to weight (tons), conversion factors (tons/bey):
Burial Ground Metals 1.60
Other Metals 6.60
(2) Production rates. see section 4.4.2.
(3) 1shift = 7 x 45 minute hours.
(4) Total Duration: not less than 1 shift,

116B15.XLS 8/4/53 Page 50f 5
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Vol. 2
e ]
Volume Estimate )
100 BC Area
SITE NUMBER: 116-C-1
ISITE NAME: 107-C Liquid Waste Disposal Trench

CONTAMINATED DIMENSION ASSUMPTIONS:

Disposal Trench -
Length - 500 ft along bottom (Ref 1, 3).
Width - S0 ft along bottom (Ref 1, 3),
Depth - Bottom of Basin is 25 ft below grade (Ref 1).
Slopes - 1.5H:1.0V
Disposal trench has been backfilled (Ref 7), assume this material is contaminated.

Contaminated Area -

North, South, East, West - Data (Ref 2) suggest that contamination has spread laterally to distances
of up to 100 ft from the base of the trench.
Minimum - Material within the trench only.
Probable - Lateral spresd to 40 ft NE, none in other directions.
Maximum - Lateral spread to 120 ft NE, 50 £t SE, none in other directions,

Depth -
Minimum - No contamination below the base of the trench (25 ft).
Probable - Trench was filled to grade with liquids, side slopes and substrate contaminated to depth

~of § ft below the base of the trench.
Maximum - Trench filled o grade with liquids, side slopes and substrate contaminated to

groundwater, 45 ft below grads.
Other Materiais -
None assumed to be present.
ELEVATIONS:
Surface - 437 ft (Ref 7)
Groundwater - 392 ft (Ref 6)
EXCAVATION DIMENSION ASSUMPTIONS:

Excavaton Slopes- 1.5 H: 1.0V

VOLUME CALCULATION ASSUMPTIONS:

The shape of the unit is assumed to be that of a tuncated rectangular pyramid.
The shape of the excavation is assumed to be that of & truncated rectangular pyramid,
Volumes are given in bank cubic yards. Swell factors are applied for production rae and duration

estimates (see page 4).

XLS 672853
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Vol.

2

rm
Volume Estimate

0
100 BC Area
SITE NUMBER: - 116-C-1
CONTAMINATED VOLUME
MINIMUM
Bottom Side Top
Unit Lenmh | Width |[Thickness| Area Slope Area | Volume
[ ft ft ft sf H/V sf bey
Trench Magerial 1.5
Top dimension 575 128 25 1 ma7s
Botiom dimension 500 50 25| 25,000)
Subtotall 43,981
Contaminated Area
Side Siopes .
Below Base of Unit
Laterai
Subtotal 0 Ot 0l 0 0 0
Other Materials 01
TOTAL 25 43,9811
PROBABLE
Bottom Side Top
Unit Length | Width |Thickness] Area Slope Area | Volume
ft ft ft sf HV sf bey
Trench Materiai 1.5
Top dimension 575 125 25 71,875
[ Bouom dimension 500 50 25 25,000
Subtotal 43,981
Contaminated Arca
Side Slopes 5§75 125 25| 71875 71,875] 22,569
Below Base of Unit 575 125 5| 71,875 71,8751 13310
Lateral 40 125 30 5,000 5,000 3.556
Subtotat 615 125 30| 75.875 76.8751 41435
QOther Matariais [1]
TOTAL 30 85.417
MAXIMUM
Bottom Side Top
Unit Length | Width |Thickness| Area Slope Area | Volume
ft ft ft sf H/V sf by
Trench Materiat 1.5
Top dimension 575 125 25 P 71,875
Bottom dimension 500 50 251 25,000
Subtotal 43.981
Contaminated Area
Side Slopes ) 575 125 251 71,875 71,875 122,569
Below Base of Unit 575 125 200 71,875 71,8751 53241
Lateral 695 175 45| 121,625 121,625] 82917
Subtotal 695 175 45| 121,625 121.625] 158,727
Other Matenials el
TOTAL 45 202.708
—__
116C1.XLS 62483 Pagelof 5
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Vol. 2
PR - - —— -
Volume Estimate
100 BC Area
SITE NUMBER: 116-C-1
EXCAVATED YOLUME
MINIMUM
Bottom
Unit Length | Width Depth Arca Slope | Top Area| Volume
ft ft ft sf HV sf bey
Overburded
Top dimension
Bottom dimension 71,875 '
Subtotal 575 12§ 0] T71.875 151 _71.875 of
Contaminated Layer
Side Slopes
Below Base of Unit
Lateral
Subtotal 575 - 125 251  25.000 1.5] 71.875] 43,981
Other Materiais 4]
TOTAL 25 43,9811
PROBABLE
Bottom
Uhit Length | Width Depth Area Stope { Top Area Volume
ft ft ft sf HNV sf bey
Overburden
Top dimension
Bonom dimension 151,575
Subtotal 705 215 0] 151,575 1.5 151,575 0
Conmaminated Layer
Side Slopes
.Below Base of Unit
Laterai
Subtotal 705 215 301  76.875 1.5] 151.57s5] 1254171
QOther Mateniais [}
TOTAL 30 125,417
MAXTMUM
Bottom
Unit Leagth | Width Depth Area Slope | Top Areai Volume
. ft ft ft sf H/V sf bey
Qverburden
Top dimension
Bonom dimension 257,300
Subtotal 8301 310 0] 257.300 1.5 _257.300] Y |
Contaminated Layer
Side Slopes
Below Base of Unit
Lateral .
Subtotal 830 310 45] 121,625 1.5] 257.300{ 310.708
QOther Materials 0
‘ TOTAL 25 310,708
M

-
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Vol. 2
—————————— N —
Volume Estimate
1100 BC Area
SITE NUMBER: 116-C-1
RAMP VOLUME
Excavauon | Ramp | Excavauon | Ramp | Ramp | Ramp | Dimen, | Dimen. | Ramp
Depth Depth Slope Grade Width | Length A B Volume
(ft) (ft) (%) (ft) (ft) {ft) (ft) {bcy)
30 30 1.5 10 40 300 255 255 9274
Sub-Volume | 4,817
Sub-Volume II 3,071
Sub-Volume I 850
Sub-Volume IV 542
INOTES:
See figure for ramp dimension and sub-volume definitions.
_ _ L
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Vol. 2
Yolume Estimate
100 BC Ares
SITE NUMBER: 116-C-1
EXCAYATED QUANTITIES AND DURATION
PROBABLE VOLUME
Production Duranon (3) | Adj, Duration (4)
Excavation _ Quantity (1) Rate (2) {shifts) {shifis)
Qverburden 0 ley 2000 lcy/shift 0.0 0.0]
Basin Fill 0 lcy 1500 lcy/shift 0.0 0.0“
Contaminated Material 100,792 ley 1800 Icy/shift 56.0 56.0
Other Clean Material 47.200 Icy 1800 Icy/shift 26.2[° 26.2/
Ramp 10,943 ley 2000 Icy/shift 55 55
Metals Demolition . 0 tons 100 ton/shift 0.0 0.0
Metals Loading 0 tons 900 ton/shift 0.0 0.0
Concrete Demeolition 0 lcy 200 ley/shift 0.0 0.0
Concrete Loading 0 ley 1500 ley/shift 0.0 0.0
1 TOTAL | 158.935 ey | 87.7| 87.7]
NOTES:
(1) - Swell factors applied 10 convers bank cubic yards (bey) to loose cubic yards (lcy):
Burial Ground Waste 1.30
Other Metals 1.30
Concrete 1.60
Soil 1.18. )
- Metal Density applied 1o convert metal volume (bey) to weight (tons), conversion factors (tons/bey):
Burial Ground Metals 1.60 :
Other Metals 6.60
(2) Production rates, see section 4.4.2,
(3) 1 shift = 7 x 45 minute hours.
(4) Total Duration: not less than  shift.
- - _ P
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Volume Estimate
100 BC Area

SITE NUMBER: 116-C-6
SITE NAME: 105-C Fuel Storage Basin Cleanout Percolation Pond

CONTAMINATED DIMENSION ASSUMPTIONS:

Percolation Pond
Qdd shaped pond with dimensions of:
100x 100x 45x 50x 55 x 50
Depth - Bouom of pond is 6 fi below grade (Ref 1).
Slopes - 1.0H:1.0V

Contaminated Area -
North, Scuth, East, West - No lateral contamination.
Depth -
_ Minimum - No contamination.

Probable - No contamination,
Maximum - Percolation pond liquids were contaminated and reached groundwater, 95 ft below

surface (Ref 6, 7).

Other Materials -
None present.

Attached figure shows site plan and-cross section with the limit of probable comaminaﬁoﬁ identified.

ELEVATIONS:

Surface - 492 ft (Ref 7)

Groundwater - 397 ft (Ref 6)

EXCAVATION DIMENSION ASSUMPTIONS:

Excavation Slopes - LS H: 10V

No ramp,

VOLUME CALCULATION ASSUMPTIONS:

The shape of the unit is assumed to be that of a truncated rectangular pyramid.

The shape of the excavation is assumed to be that of a truncated rectangular pyramid.

Before discharging 1o the unit, water was sampied to ensure radionuclide concentrations were below release
criteria of DOE Order 5480.1 therefore site should be norhazardous/nonradicactive.

The percoiation pond is not backiilled.
Volumes are given in bank cubic yards. Swell factors are applied for production rate and duration
estimates (sce page 4). . .
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100 BC Area
SITE NUMBER: 116-C-6 .
CONTAMINATED YOLUME
MINIMUM
’ . Bouom Side Top
Unit Length | Width |Thickness| Area Slope Area | Volume
| ' ft ft ft sf H/V sf bey
Pond Material 0 - 0 0 0 1.0 0 0
Contaminated Area ] 0 0 0 0 0
Other Materizls 1]] 0 0 0 0 ] |
TOTAL [1]] | 0]
PROBABLE
Bottom Side Top
Unit Length | Width |[Thickness{ Area Slope Area Volume
ft ft ft sf HV sf bey
Pond Material 0 0 0 0 1.0 0 04
Contaminated Area 0 0 0 0 0 of
Other Materials 1] 0 0 0 0l of
TOTAL | 0} | 0}
MAXIMUM
Bottom Side Top
Unit Length | Width {Thickness| Area Slope Area | Volume
i ft ft ft sf BV sf bey
Pond Matenai
Top Dimensions
Square Site 112 112 6 1.0« 12,544
Minus Rectangle 56 55 6 0.0 2,750
Bottom Dimensions
Square Site 100 100 6 10,000 ‘1.0
Minus Rectangle 50 55 6 2,750 0.0
Subtotal 7.250 9,794 1.888
Contaminated Area
Below Base Unit
Square Site 112 112 89 12,544 0.0 12,544 41,349
Minus Rectangle 50| . 55 89 2,750 0.0 2,750 9,065
Minygs Pond Void 9,794 1,888
Subtotal 9,794 9.794]  30.395
TOTAL 95 32,284
AN —
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Volume Estimate
100 BC Area
SITE NUMBER: 116-C-6 .
EXCAVATED VOLUME
MINIMUM
Bottom -
Unit Length | Width Dcpth Area Slope | Top Area| Volume
ft ft ft sf H/V sf bey
[Pond Matenal U 0 0 0 1.0 u. 4
Contaminated Area 0 0 0 Q 0 d
Qther Materials o 0 0 i 0 (
TOTAL o U
PROBABLE
Bottom
Unit Length | Width Depth Area Siope | Top Area| Volume
{t sf H/V sf bey
Pond Material Q [V 0 0 1.0 0 0
Contaminated Area 0 [t O 0 L {
Other Materials 0 0 a v 0 q
TOTAL ¥
MAXIMUM
Bottom
Unit length | Width Depth Area | Siope | Top Area|] Volume
| ft sf H/V sf by
Pond Matenal
Equivalent Top . 384 384 147,429 31,250
Equivalent Bottom 364 364 q 133,930 1.5
Subtotal ' o 31.250
Contaminated Area
Equivalent Top 366 366 13393 197,714
Equivaient Bottom 99 S0 89 9,794 1.5
Subtotal 8% 197,714
TOTAL | 228.904
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Volume Estimate
100 BC Area
SITE NUMBER: 116-C-6
EXCAVATED QUANTITIES AND DURATION
PROBABLE VOLUME ‘
. Production Duranon (?) Adj. Duraton (4)
Excavation Quantity (1) Rate (2) {shifts) (shifts)
Qverburden Q ey 2000 lcy/shify 0.0 0.0
Basin Fill 0 ley 1500 lcy/shift 0.0 0.0
Contaminated Material 0 lcy 1500 ley/shift 0.0{ 0.0
QOther Clean Materiat 0 ley 1500 lcy/shift 0.0 0.0
Ramp 0 ley 2000 ley/shift 0.0 0|
Misc Material Handling .
Metais Demoiition -0 tons 100 ton/shift 0.0 0.0
Metals Loading 0 tons 900 ton/shift 0.0 0.0
Concrete Demolition 0 oy 200 Icy/shift 0.0 0.0
Concrete Loading ‘ 0 ey 1500 lcy/shift 0.0 0.0
| TOTAL ] 0ley | | 0.0} 0.0}
NOTES:

(1) - Swell factors applied to convert bank cubic yards (bey) to loose cubic yards (lcy):
Burial Ground Waste 1.30
Other Metals 1.30
Concrete 1.60
Sail 1.18 ;
- Metal Density applied to convert metal volume (bey) to weight (tons), conversion factors (tons/bey);
Burial Ground Metals 1.60
Other Metais 6.60
(2) Production rates, see section 4.4.2.
(3) 1 shift = 7 x 45 minute hours.
(4) Total Duration: not less than 1 shift.
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Yolume Estimate
100 BC Area

SITE NUMBER: None/Effluent Pipeline
SITE NAME: Effluent Pipeline

CONTAMINATED DIMENSION ASSUMPTIONS:

Unit -

Process Effiuent Pipeline ranges from 18 to 66 in. diameter and has several j ;uncuon boxes, concrete
anchors, and steel clips. Assume 3/8 in thickness for steel and 3 in thickness for concrete. Summary
of pipeline diameters and lengths:
18.in steck: 524 ft
24in steek: 1,520 ft
42 in steel: 1050 fi
48 in RCP: 2350 ft
54 in steel: 440 ft
60 in steel: 4,900 ft
66 in steel: 10,650 ft

Contaminated Area -
Two documented feaks in Ref 2 junction box {(JB) and line leak.

Assume % pipe leakage in probable and maximum cases.
Assume pipeline leaks would have affected the gravel bedding (3 in below, 6 in above, and 2 ft on either side).

Migimum - Two documented leaks.
Probable - Two documented leaks w/spread, 109 of pipeline leaked into soil column, and 100 % of pipeline.

Maximum - 2 documented leaks pius entire length of pipeline leaked to groundwaler.

Other Materials -
Junction boxes, conerete anchors, and steei clips were used in conjunction with the pipeline, Volumes

not included in calculations.

ELEVATIONS:

Surface Elevation - see Ref 7.
Groundwater - 397 ft average (Ref 6).

EXCAVATION DIMENSION ASSUMPTIONS:

Excavation Slopes - 1.5H:1.0V
Average Pipeline depth is 13 ft.
Average depth to groundwater is 63.5 ft from pipe invert and 76.5 ft from surface.

VOLUME CALCULATION ASSUMPTIONS:

The shape of the unit is assumed to be that of a long cylinder with a trapezoidal contaminated gravel area.
The shape of the excavation is assumed to be that of a long truncated rectanguiar pvram:d

Assume that the pipe trench was at a 1:1 slope and filled with gravel.

The shape of the line leak, contaminated volume. is assumed to be rectangular

The shape of the junction box leak is assumed to be that of a truncated rectanguiar pyramid.

— e e = S e
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Volume Estimate

100 BC Area
SITE NUMBER: None/Effluent Pipeline
CONTAMINATED VOLUME
PROBABLE
"Bottom Sidc Top
Unit Length | Dia/Wdthi Thickness| Arca Slope Area Voiume
ft ft ft sf H/V sf bev
[J.B. Leak « Soll y
around 54 in 310 25.0 26,799
around 66 in
“top” 183 25
“battom” 183 ¥
Subtotal
Line Leak - Sod: Vol #1 836 1 11 122,056 122,054
Vol #2 445 15, 11 68,085 68,085
Subtotal q 190.141] 190,141}
[100% of Pipeiines
66 in steel 10,650 5 0.031%
60 it steel . 4,900 0.0315
54 in steel 40 4 0.0313
48 in RCP 23508 028
42 in steel 1,050 3 0.0313
24 in steel 1,520 0.0313
18 in steel 524 1 0.0313
Steel Subtotak
Concrete Subtotal
'10% of Pipelines - Soil ﬂ
66in- Top Dimeasio 10.42d 229,240
Bottom Dimensio 10,420 9 625 98,990 28,82
60in - Top Dimeasio 4,900 20 100,450
Bottom Dimension| 4,900 575 44,100 11.829
54in - Top Dimensio 150 1 3,610
* Bottom Dimensio 1 8 528 1,615 . 394
48in - Top Dimensio 1,5?3 17. 26,495
Bottom Dimeasio 151 4794 12117 2691
42in - Top Dimensio 1,050 1 16,800 |
Bottom Dimensio 1,050 7 428 7875 1.568 -
24in- Top Dimeasio 1,520 11 17,480
Bottom Dimensio 1,520 275 9,120 1,178
18in - Top Dimensio 5 1 ] 5240
Bottom Dimension Q;q 5 225 2,882
10 % Subotal 4.223
Subtotal - Steell 19,084 334
Subtotal - Concrete 2350 255
Subtotal - Soil ' 117.089
TOTAL 21434 117.679
A
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VOlumJE.?timalc
100 BC Area
SITE NUMBER: None/Effluent Pipeline
CONTAMINATED VOLUME, cont.
MAXIMUM
Bottom Sude Top
Unit Leagth Dia/Wdlbl Thicknéss| Area Slope Area | Volume
ft . ft ft sf H/V sf bey
[J.B. Leak - Sol
around 54 in line 310 . 62,414
around 66 in line
“top” 183
"bottom” 181 26,
Subtotal 89.053
Line Leak - Soil: Vol #1 T 836 1 3 122056 122056 234